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NOTICE

This report has been prepared for the United States Air Force by Radian Cor-
poration, for the purpose of aiding in the implementation of the Air Force
Installation Restoration Program. It is not an endorsement of any product.
The views expressed herein are those of the contractor and do not necessarily
reflect the official views of the publishing agency, the United States Air
Force, nor the Department of Defense.

Copies of this report may be purchased from:

National Technical Information Service
5285 Port Royal Road
Springfield, Virginia 22161

Federal Government agencies and their contractors registered with Defense
Technical Information Center should direct requests for copies of this report
to:

Defense Technical Information Center
Cameron Station
Alexandria, Virginia 22314
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APPENDIX A-3k ' Soil Analytical Data

Soil samples for chemical analysis were submitted to Radian

p
1  Analytical Services (RAS) Laboratory. The samples were logged in, and the

data reported in "batches". Each batch submitted was ,assigned a RAS work

order number. Table A.3-1 is a sequential listing of all analytical reports

associated with AF Plant 4 Phase II, Stage 1 soil analyses by work order

number.

Table A.3-2 cross-references soil borings or well numbers, OEHL

1A numbers, and the RAS work order numbers under which the results are located.

Methyl ethyl ketone analyses were performed by the Radian chromatography

laboratory. The results of these analyses are provided in a memo included in

this volume.

The RAS reports in this volume are arranged consecutively by RAS

work order number. Pages in Appendix A are numbered by the volume number

followed by the page number of that volume. For example, Page 7 001 is Page 1

of Volume 7.
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TABLE A.3-1. INDEX OF ANALYTICAL REPORTS, BY WORK ORDER NUMBER

86-01-205
86-01-206
86-03-008
86-03-021
86-03-176
86-03-184

86-05-072
86-05-078
86-07-086
86-08-058
86-09-040
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RADIAN

[ { "MEMORANDUM

08 September 1986 RC No. 212-027-27-02

TO: Debra Richmann

FROM: Neal Amick

SUBJECT: Analysis of Soil and Water Samples for Methyl Ethyl Ketone - Air
Force Plant #4

Soil and water samples were analyzed for MEK by EPA SW-846 Method 8015. A

list of the samples and the results are presented in Table 1. Water samples

4' were analyzed by direct injection into a gas chromatograph equipped with a
1, flame ionization detector. The soil sample was analyzed by extracting with

carbon disulfide and injecting an aliquot of the extract into the gas

chromatograph.

For each day of analysis, a three-point calibration curve was determined by

carefully preparing standard solutions of known concentrations. A quality

.* control sample was independently prepared and analyzed to ensure accurate

4.4 quantitation. The quality control sample was analyzed to be within 10% of the

expected results for each day of analysis.

The extraction efficiency for the soil analysis was checked by spiking an

aliquot of the soil with MEK and analyzing. A recovery of 89% was obtained.

No sample had MEK concentrations above the minimum detection level, which was

1.0 ug/mL for the water samples and 1.0 ug/g for the soil samples.

The instrument parameters were set as follows:

Instrument: Tracor 560 with FID

Column: 1% SPI000 on Carbopack B, 6' x 2 mm I.D.

Carrier Flow: N at 20 cc/minute

* Oven Temperature: 80°C programmed to 150°C at 10°C/minute

ow.,

. 7212
#4 

N N -. .Z



RADIAN

* TABLE 1. ANALYTICAL RESULTS FOR MTHYL ETHYL KETONE -AIR FORCE PLANT #4

A. Water Samples

Sample I.D. Results (ug/mL)

860129A HM - 74 <1.0
860129B HM - 74 <1.0
860168A H - 72 <1.0
860168B H - 72 <1.0
860173A H - 75 <1.0
860173B H - 75 <1.0
860199A H - 73 <1.0

TA860199B MR - 73 <1.0

B. Soil Samples

Sample I.D. Results (ug/g)

w4 860019 HM - 106A <1.0
860021A HM - 106C <1.0
860021B HM - 106C <1.0

87 21 .
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APPENDIX A-4

Soil Quality Assurance/Quality Control Data

This volume contains all QA/QC reports for soil analyses (organized

by work order number). Also included are summary tables (Tables A.4-1 through

* A.4-8) of the QC reports.
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TABLE A.4-7

Gross (1/a QA/QC 12-18-85

Net Activities

I. Duplicate Samples

1) 860048 SB-1I-C 6.5 +6.2 16.8 +4.1 pCi/g
7.6 +5.8 10.0 +3.9 pCi/g

2) 860260 - 03A 3.3 +2.4 7.2 +2.2 pCi/L
3.5 +2.3 5.6 +2.1 pCi/L

II. Duplicate Counts <1.6 <4.2 pCi/L

860259 - 02A 3.6 +4.0 <4.2 pCi/L24 9

III. Samples Spiked with lOuL 2 4 1 Am + 0.5 mL 90 Sr Standard Solutions

1) 860259 - 02A + Mixed Spike 21.0 +5.2 131.1 +7.7 pCi/L
(corrected for sample
volume = 65 mL)

Mixed spike alone 2.4 +0.3 9.6 +0.5 pC i/spike

860259 - 02A alone <1.6 <4.2 pCi/L

2) 860038 SB-6-D + Mixed Spike 87.9 +10.5 113.6 +7.0 pCi/g
(corrected for sample

-W-,: mass = 0.10158g)

Mixed spike alone 1.7 +0.3 7.2 +0.5 pCi/spike

860038, SB-6-D alone 12.4 +7.9 19.5 +4.3 pCi/g

IV. DIW Blanks, Duplicate Samples

0.5 L <0.4 <0.7 pCi/L

0.5 L <0.4 <0.7 pCi/L

7235
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TABL2 A.4-7 (Continued)

V. Stock Standard Solutions

Date Counted

Am 1) 2.18 +0.3 0.55 +0.3 8/18
2) 2.34 +0.3 0.76 +0.3 9/9

Sr-90 1) <0.4 6.52 +0.4 8/19

2) <0.4 7.53 +0.5 9/6

Mixed 1) 1.69 +0.3 7.22 +0.5 8/18
2) 2.40 +0.3 9.56 +0.5 9/6

VI. Standard Instrument Check Sources (1 minute counts)

C14 1986 Avg. 59019 +1025 (1.7%)
58878

1 Jul 58540
59038

13 Aug 58636

Pb-210 1986 1189 +73 (6.1%) 2266 +223 (9.8%)
1144 2203

1 Jul 1106 2055
1133 2098

13 Aug 1226 1995

,2
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TABLE A.4-8

AIR FORCE GAMMA CS-137 QA/QC

I. EPA-LV Interlab Unknown CS-137 Meas. 11.2 +2.0 pCi/L (6/30)
EPA Reported Actual 10 +5 pCi/L

II. Duplicate Counts Detectcr

1) 860038 SB-6-D <46 pCi/kg Lo-Pro
(97.0 g (in teflon jar)) <41 pCi/kg Lo-Pro

2) 860258-01A <10.7 pCi/kg Lo-Pro
<9.9 pCi/kg Lo-Pro

3) 860259-02A <12.6 pCi/kg Hi-Pro

<12.9 pCi/kg Hi-Pro

III. CS-137 Std in Teflon Jar

8-13 238169 pCi Hi-Pro
8-22 239918 pCi Hi-Pro
8-13 235603 pCi Lo-Pro
8-22 240559 pCi Lo-Pro
Activity based in known std. concen. 237498 pCi

IV. 1) DIW Blank in Teflon Jar <71 pCi/kg Lo-Pro
0.093 kg in Teflon Jar <100 pCi/kg Hi-Pro

2) DIW Blank in Marinelli Beaker <3.4 pCi/kg Lo-Pro
(1.00 ug)

CS-137 Standard in Marinelli Beaker

Net cps
Lo-Pro Hi-Pro Date

- 8.41 3/10

- 8.17 6/9
11.63 - 6/10
- 8.03 8/28
11.16 - 8/29
- 7.98 10/24
11.40 - 10/25
11.57 7.87 10/27
11.38 - 12/3

11.43 +0.18 8.09 +0.21 Avg.

7 237
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CHAIN OF CUSTODY RECORD

Field Sample No. ZP6Z'

Company Sampled/IAddress 4/IA COARCE eAyL'
* Sample Point Description

* Stream Characteristics: 111
Temperature _____________Flow ______________pH
Visual Observations /Comments_______________________________

Collector's Name /f~cA Dae/im Sapld_/ZZ/7 40 T

Amount of Sample Collected/ A

Sample Description yR- if CtuEL
Store at: 0l Ambient l 50C 0l - 10C )<Other !kO

~Caution - No more sample available El Return unused portion of sample 13 Discard unused portions

- Other Instructions -Special Handling.- Hazards Y -~ LE

0 Hazardous sample (see below) 0 Non-hazardous sample

0l Toxic El Skin irritant El Flammable (FP< 400C)
0l Pyrophoric 0l Lachrymator 0l Shock sensitive
E0 Acidic 0l Biological 0 Carcinogenic -suspect
0 Caustic El Peroxide 0 Radioactive

* E Other...

Sample Allocation IC nf Possession:
Organization Name _______

Received By /AU Date Received I % TimeJ2 3
Transported By -W Lab________Sample____________No.___
Comments
Inclusive Dates of Possession __________________________________

Organization Name
Received By Date Received ______________Time___________

*Transported By Lab Sample No. __________________________________________
Comments
Inclusive Dates of Possession _________________ _______________

Organization Name
Received By __________________Date Received _______Time _____

Transported By _____________Lab Sample No.________________

Comments
Inclusive Dates of Possession __________________________________

7239
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Form V
Q. C. Report No. /-

J2 ~ SPIKE SAMPLE FLCOVEBLY
LAS NAUt U ~4i4-CSE NO.

EPA Sample No.
DATE a_-2 7-Lo Lab Sample ID No. -LkO, O"-/3A

"- .......... --- ....
Control Limit Soiked Sample Samole Soiked

Cmpound lesu. tL (SSR) I Result (SR) I Added (SA) jR!
M a c a l,: j I I I

1. Aluminum I 75-125 _ 1
2. ,,ny " ( Atimo

3. rsa- I " I seni
4. arium I - I
5. Blery i " I !

4 ~~~6. C-ad-4 umj -~Ih_ _ __

7.Calciumj

S. Chromium j - I I , )

9.Co. ! __ ( Coba lt

LO.- Coo ".= " __________

,. 7~1. Coancer" (I

11.s.t n " I I I
12. Le.a I _ _ _ _,_

13. Magnesiuml " _ _ __
14. . ,-anganese, - _( ( 1
1S. Mercur7_ - I __ ____
16. Hickei j
17. ,e-assiuml - j _ I,
18. Seleniumj -

19. Silver j j
20. Sodium S I __O

21. Thall-lum ___ ____j

22. Tin - __ _ _ _ __ _ _ _ _ _ _ _ _ _

23. Vanadium jI
24. Zinc__ _ _ _ II
Other- _ _ _ _ _ _II_ _ _ _ _ _ _ _ _

[ -((Sa SR)/SAI 100

R- out of control

o7=en24:

r24



C. "epo: Sc.

LkB..Mx Ci':s - INO
-,, " ' -EPk Sa=;.e No.

., e :a's :

2 . A.~:~on _________________________
U, I__zS_ ___

ar. ::re-- _________ __________ ___

5,. _____- ________________________ _______________

v6. Sec:,'.:- __________________

.-- -- - s

2..

9': . C:a:. ___-____________
B a-,,,u

iU. Cooner

11. :ran_ _ _ _ __ _ _ _ _

12. Lead

1 . .".anesium __

1. . n anese i
15. M.e-:ur L. u

16. NI ck e I

17. ?o:ass u

18. Selenium

19. S2 _4i-.__e_ I

20. Sodium

21. Thallium _

,2. -.4 n

23. Vanadium _

24. Zinc

Ill O~0,ne- : I .

C:an-de

- Ou: o: Con:7ol

.o be acded at a later dace. 2 RPD - s - D x

- Non calculable ?.?D due :o value(s) less :han CL

B- 12 724
i~i. . . ... ... " ". "'" -" -''. ".-.": '.".v. ."%. .-' " ; -% -" :>,



I , C-2 0,,

r&C.-05

Form 1I

Q. C. Rap -rt No.

TN4IflL AND CON NUING CAL&B/ ZZON VE CAIC.tION 3

5.LL NAME________ CASE NO._______________

SOw NO.

DATE _ _ _ _ _ __Uws

Co=oud In4ial Calib.1 Con.nui.n Calbratlon2

Metals: I Tr.ue Value Found ZR True Value I Found a i Found a. let-,od4

1. -Alum-inum - -

2-,,. ___,, _______.______ ._ j . j ,S ______, ____ J. I,, ,_._______,____
* 3. Arsenic j 1_ $

4. Barium "00 , . 6.01i 0.L I Fe I.I

_ _ _ _ __.,,"_',,.,.I I . It _ _ _ _ _ I , _ _

5. . S SS a S a s a

6 .. Cadmium,,,,.,.,,, 1/00 11 40 1 A0 110 0 0 1

7. Calcium __ _ I _ I _____

8. Chromum /00Q 0, C~~ II /.,-// 9,1

9. Cobalt ____ UII
10. Coer I _ _ I I I I
11. Iran [_ _ _ I_ _ _ _ _ _

12. Lead__ _ _ ___ _ _ ___ _ _ _ _ _

1.3. Marnesiui4jmlI
14. KansrazeseL _____ja-a

16. Nicye. j______j
17. Potassiuml___________ .. .. i_____
Ia. Selenium _ _ _ _I__ _ _ __ _ _

19. Silver 1 I . /,00 /-0 12..v. 1 0'9, a _____

20. Sodium ,41 .. 0 , / l O q 9 ,

21. Thalliumlua $ u___

2 Vanadiumn________ Metod__1_d:

4 niaeAcltcllco sd P - ICPIFlame AA; F - Furnace

2. B -8

,_ 7 242

% %

.* . . .. . -. ... . % .....-. ' :..-.. . ". .. "-...:'... I. S .'.". . . .



Form IIcklc
q. C. Repor: No.

INIIAL AND CON',INUTING CALIBLWIQN VM.ZFICA-N 3

___ ___ CAAS E No. ' /
SOw NO.

DATE __ _ _ _ _ _ _ untTs
Comoound initial Calib.1  Con:inuinr Calibration')

4. Aluueu ________ ____a_____I ethametalsj: True Value Found J Zrue Value Fo._ d __ ound R etnod"

I. Aluminum

S-______ ____ _______ (
4. Barium ____________

5. Ber ,. _ _ /.on_ .i i I
6. Cadmium I J.__I, .00 /., Id/6o it '

7. Calcium _ _ _ ___________

8. 'Chromium _ / -O 0. '78' I I
9.Co ,.L: _ i ! _ _ _ _ I

10. Co, eri I _ H
11.I _.,___ I I Ir _ __n_

12. Lead I _ I __ __

a a. ,., .,S. a a a .
13. ?l'o,:-sium I I I I tt

14. .angazieseI __ II I _ __

15 I__erilr?_

16. Nickel J i a..

17. Potassium I 1
18. Selenium

19. S .- ver ! I
If ~~20. Sodium __ _ _ ___ _ _ _I_ _ _ _

2. Thallium Il
Z2. Tin _____ ______ _ _ _ZVanadium1_____aa.....J

Other,: I. I_ _
CotlL ,'>,ec L and i. _____ ._ . .1

Cyanide__________I____
1 inial Calibration Source 2 Continuing Calibration Source
3 Control Limits: Iercu-y and Tin. 80-LZO; All Other Compounds 90-110

' ~4 Indicate AnalJtical hethod Used: P - ICP/Vlama AA; F - Furnace

' '7 243



Form III

Q.C. leport No.

LAS N- Z ___ CASE O. _0.

DAZE ____ -2__d _____- UN4ITS

prepara on Caibraciou Blank Value Prevaration B1ankl

Comund Blank Value 1 3 4 1 2

Metals: I
1. Aluminum _

2. Anciny j! .. ... .... ! . <, L. i
3. Arsenie _ _ _ _ ___c_ _ __ _ _ _

" I 1A"/=i -- H 1,v,4. Bazrum _ _ _ _ _ _ aii' <e/OO / _ _ _

5 Bery1.lium ________I-j-

6. Cadmium <. _ _ <.c <.oO> ____ I< .o'e <-

7.. calcum I ________ I --- ___ ____ ____

8. Chromium <_ _________ .o,<", <.<lO5_ <4 -i

9. Cobalt ___ _L.i __
10. Co er Jt ! II _ _
ll. Iron j_ _ _ _ _ _ _ jj _ _ _I _ _ _ _ _ _

12. Lead J______ 1..L....._______I___
13. 4a nes!um j
14. Manganese _______1

* ~~15. 4 _ __ _ _ __ __ __ _ _ __ _ _ __ _ _ __ _ _ _

4 17. Pass ium! 7. Potassium
18. Selenium ________________

19. Silver 6 0.; __-Q/3 10. _ 0_5_<_L

20. Sodium ! _ 1 1..
21. Thall ium Iil

",___________ _____ __ __ Ii __ __ _I _ __ _

ZZ. Tin__ _ _ ___ _ _ _

23. Vanadium _______ I ~____.....L ____I____

24. Zine _ _ _ _ _ I_ _ __ _ _ _ _ _ _

Cyanide III

3 9 7 244



Volatile OrganiC3 DETECTION LIMITS

METHOD MTO

DETECTION

LIMIT

.4-

COMPOUND i

C1oramethane 1s_____ J..... L

J. ~roometbaue L ~
a ~inyl Chloride

-hloroethane

1etbylee Chloride I______

1l-Dichloroecbane 1 c\.J,
rans-1 52-DicbJloroe~heme

blorof orm

,2-Dichloroetbane I~ m ,c-
11,l-Trichloroethane o, D +

-~ d arbom Tecrachioride I_____

N roichoroehne I ~ .
* ibrom,2-chororopane ~(P ~~4 ~ *j

* ~-Chloroechylviny. Ether I~c
rcmoform a :a ____

ecrachioroechene ______

blorobeezene 5 -iQ

42-Dichloroben~zene
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VOA RESULTS

LAB it~r~. i~ '

CLIENT NAME
SAMPLE ID __________________________________

EAMETHO;D== = -DATE: EPA METHOD DATE
601 ANALYST: 602 ANALYST: ZM -C

INSTRUMENT: INSTRUMENT: 4A

COMPOUND CONCENTRATION COMPOUND CONCENTRATION
(ug/L) (ugiL)

Chlorompthiang Benzene

4BromompthaneToun
Vinyl Chloride --- y ezn
Chloroethane Chobezn

Maethylang chloride .- ihobezn

Trichlorofluromethane .- ihobezn

I .1-Dichlorethaye .- ihobeze

1ra1-ichl-Dichanre theneau

Chloroform O-Xylene
1 .2-Dichiorethane
1.1 .1-Trichlorpthanp
Carbon tetrachloride

*1.2-Dichloronronane SURROGATE RECOVERIES:

Trang-1.1-Dichloro~roppne 601
P ~Trichloroerhene Bromoch loromethane _________

Dibromoch loromethane 2-Bromo-1 -Ch loropropane
1.1.2-Trichlorethane 1,4-Dichlorobutane

4cisz.L.3-Dichlor Drorm'ne 1602

2-Chloroethylvinyl ether a,a,a,-Trifluorotoluene

Bromoform
1.1.2.2-Tetraichlorethane
Tetrach lorethyl1 ne

Ch lo rohenzen e
4 i.1-Dichlorobenzene

1 .2-Dlichlorobc-nzene

1.4-Dlichlorobenzene

7 247



CLIEN4T NAME ! Z NW ~ O

COPONDCOCETRTINCOMPOUND CONCENTRATION

Chloromethane eazn

*Bromomethanp oun
Vinyl Chloride ty ezn

Chloroethane Chlorobenzpnp

Mathvlene chloride -1.4-DiChlorobenzene

Trichloroflurompthane 1.3-Dichlorobenzen
1.1-Dichlorethene 1 .2-Dichlornbenzene

1 .1-Dichlorethane P-Xylene

Tring-1 .2-Dichioroethene -yln

Chlorgform 0-Xylene

Carbon tetrachloridle
Brmdihomahn

1.2-Dichloronronane SURROGATE RECOVERIES:

Trasn-1.3-Dichloroorornene 601

Trichloroatheie - ~ Bromochloromethane ________

Dibromochlornmethane 2-Bromo-1--Chloropropane

1.1 .2-Trichlorethane 1 )4-ichlorobutane_________

cis-,3-pchloo~roenp602

2-Chloroethylvinvl ether a,a,a,-Trifluorotoluene

Bromoform
1.1 .2 .2-T:etrachiorethane
Tetrachiorethyleng
Chlorobenzene-

* I .3-Dichlornhenzene

I .2-Dichlornberizene
t .4-Dichlorobenzpne

*~ 7248
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VOA RESULTS

LAB # r4-&.I -____________ __

CLIENT NAME ___________________

SAMPLE ID ________________________________

* EPA METHOD DATE: EPA METHOD DATE:t70f.
V601 ANALYST: 602 ANALYST: t .

INSTRUMENT: INSTRUMENT

COMPOUND CONCENTRATION COMPOUND CONCENTRATION

Cug/L) CugiL)

Chloromethane Benizene ~AJO
*BromompthAne oun

Vinyl Chloride t lbeze
Chloroethane Cg-opbntn

W" ~~Methylene chloride .- ihobazn

Tr ichloroflurompthane,13Dclooezn

1 .1-Dichlorethene .- ihobezn

1 A-Dichlorethane PX~n

Trans-l .2-Dichloroerhene -~ln

Chloroform -- O-Xvl 1ene
1 .2-Dichlorethane
1 .1 .1-Trichlorethane,

Carbon retrachloride
Bromrodichlorinethane

1.2-Dchlognroan,-SURROGATE RECOVERIES:
Trana-1.3-Dichloloprgneno 601
Trichlornethpne Broolochioromethane_________

Dibromochloromethane 2-Bromo-1-Chloropropane

1.1-2-Trirhiorethane 10 ,4-Dichlorobutane

* is-i .3-Dichloropyonp 602

2-Chlornethylvinyl ether a,a,a,-Trifluorotoluene
0 Bromgform
0 1.1.2 .2-Tetrachlorethane

jetrachlorethyleng

Chlorobenzene
* 1.1-Dichlorobc-nzene

1.--Dichlornbe-nzeneI

1 .4-Dichlorobpnzene

T249



VOA RESULTS

LAB # 1:~ S-0~
%CLIENT NAME_________________________________

SAMPLE ID S=s-f~m =~ a=0=s

EPA METHOD DATE: EPA METHOD DATE: I.
601 ANALYST: 602 ANALYST:C 1 '

INSTRUMENT: INSTRUMENT:

, COMPOUND CONCENTRATION COMPOUND CONCENTRATION
(ugIL) (ug/L)

Chlornmpthn Berizane
*Bromoinethano Toun

Vinyl Chloride Ethyl benzene
Chloroethano Chlorobenzexe
Mathvlpne chloride 1. .4-Dichlorobenzene
Trichlorofluromretbap 1 .3-Dichlnrobenzene
1.1-Dichlorethene 1 .2-Dichlorobenzene
1.1-Dichlorethaae P-Xyl eri
Trans-1.2-Dichloroethenp M-Xylene
Chlornfnrm O-Xylene
1 .2-Dichiorethane
1 .1 .1-Trichlorethanp

Carbon tetrachioride
Bromodichiormethane
I .2-Dichloronronane SURROGATE RECOVERIES:
Tranct-1.3-Dichigropronn 601
Trichloroethene Brogioch loromethane________

Dibrownochloromethantz 2-Bronio-1-Chloropropane
1.1.2-Trichlorethane 1,4-Dichiorobutane________

* cis-1.3-Dichloronropnf'n 602
2-Chloroethylvinvl ether a,a,a,-Trifluorotoluene _____

Brnmof arm
1.1 .2 .2-Tetrachlorethane

Tatrachlorethylane

Chlorobenzpne
.2-Dichlornbenzene

* . t.2-Dichlorobe-nzene
I .4-Dichioroberizene

7 250
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r AS

LAB # I;YS-o-- aLA^/I..K _________________

% CLIENT NAME _________________________________

SAMPLE ID_______________

* EPA METHOD DATE: LI4LEPA METHOD DATE:
601 ANALYST: 602 ANALYST:

INSTRUMENT: INSTRUMENT:

%COMPOUND CONCENTRATION COMPOUND CONCENTRATION

% (ug/L) (ug/L)

%~ ghormth Benzene
Iromometha-a Toluene

Vinyl Chloride _ ___Ethyl benzene

ghlornethane- Chlorobenzn

* ~Methylpne chloride _____1.4-Dichlorobenzene

Iricbloroflurompthane 1 .3-Dichlorobenzene

1 .1-Dichlorethene _ ___1.2-Dichlorobenzenp

I .1-lDichlorethane _____~P-Xyl ene

iranot-l.2-Dichloroethebne H-X ae

Chlornform -O-Xyl ene
-, 1 .2-Dichloyethane

Carbon tetrachloride ____

1.2-ichlrp~r~aneSURROGATE RECOVERIES:

Trant-13-pibloo~rneng601

Irichloropthene -. Bromochloromethane ________

fibromochlornmethane ______ 2-Bromc-1-Chloropropane

1.1.-Trchlretane1 ,4-Dichlorobutane

ris-l .3-Dichloroproap'ne ____ 602

2-Chloroethvlvinyl ether _ ____ a,a,a,-Trifluorotoluene

Dromoform

-p ~~1.1 .2.2-Tetrachlorethane ____

Tetrachlorethylene______

Chlorobanzene _____

*1 .3-Dichlornbenzene
1 .2-Dichlornberxne

d,..r .4-Dichlornbenzenp

.7 7251



VOA RESULTS

* LAB# Nlrrr(.LAA-
CLIENT NAME _______________________________

SAMPLE ID _________________

* EPA METHOD DATE: I.zIJL EPA METHOD DATE:
601 ANALYST-C. 602 ANALYST:

INSTRUMENT. INSTRUMENT:

%COMPOUND CONCENTRATION COMPOUND CONCENTRATION
(ug/L) (ug/L)

Chlorompthn Benzene
*Bromomthane Toluene

Vinyl Chloride Ethyl benzene
Chioroethano Chlorobenzene
Mathylenp rhloride 1 .4-Dichlorobenzene
Tr ich lorofluromet han. 1 .3-D ich lorobenzene

* 1 .1-Dicblarethene 1 .2-Die hlorobenzene
1 .1-Dichlortethanp P -=te
Trans-1 .2-Dichloroethene {M-XXlene
Chloroform IO-Xyl ene
1 .2-Dichiorpthane
1 .1 .1-Trichlorethanp

Carbon retrachloride

Bromod ich lormethane
1,2-Dichlnronnropane SURROGATE RECOVERIES:
Trang-1.1-Dichlorooropnn 601
Trichlarnethene OilI Bromochioromethane ________

'ibromochloromethpne 2-Bromo-1-Chloropropane
1..-rihoet e1 ,4-Dichlorobutane_________

* cts-l .1-Dichloropro~'ne 602
2-ChloroethylvinXI ether a,a,a.-Trifluorotoluene _____

Bromoform

Tatrachlorethylene '

Chlorobanzenp
I .- T-Dichlorobenzene

1.2-Dichlorohertzene
1.4-Dichlorobenzpne

7 25



VOA RESULTS

LAB # Yi- [.. ~ ____________________

CLIENT NAME _________________________________

SAMPLE ID _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _

-'EPA METHOD D== ATE:~~ EP METHOD DATE:
601 ANALYST: :3'602 ANALYST:

INSTRUMENT:A,,, INSTRUMENT:

COMPOUND CONCENTRATION COMPOUND CONCENTRATION

(ug/L) (ug/L)

Chloomi-hanp__ /' J Benzpne-
Brommpt-angTo luenp

Vinyl______Chloride______ Ethyl benzene

Chloropthanp Chlorobenzene

Methylpng chloride 1 .4-Dichlorobenzene
Trichlorgfluromethanp_ 1 .3-Dichlorobienzone

1.1-Dichlorethpne __J.2-Dichlorobenzpnp
1 .t-Dichlorethane. P-Xlene
Tran-1 .2-Dichloroethene _________________________
Chloroform ___________________

1 .2-Dichlorpthane
1.1 .1-Trichlorethane

1.2-Dchlo.QnroanpSURROGATE RECOVERIES:

-rclrehn Bromochloromethane_________

Dibrmoclormetane2-Bromo-1 -Ch loropropane
1..-rchoehn 1 ,4-Dichlorobutane
f- -Qihor .op 602

2-Choroghylvnyl thera,a,a,-Trifluorotoluene

I .--Dichlorobenzene

7 253
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VOA RESULTS

LAB # 11'~Li 3LA.A(=- -~4 '
CLIENT NAME_________________________________

N ~~~SAMPLE ID_______________ ____________________

* EPAMETHO DAT~i~ltI'umEPA METHOD DAE
601 ANALYST:C.( 602 ANALYST:

INSTRUMENT4& t, A INSTRUMENT:

COMPOUND CONCENTRATION COMPOUND CONCENTRATION
CugiL) (ug/L)

Chloromethanp Benzene
* Bromomethan Toluene

Vinyl Chloride Ethyl benzene
Chloroethane Chlorobenzeno

Methylpne chlgridp 1 .4-Dichlorobenzene
Trichlornfluromethanp 1 .3-D ichlorobenzene

s1 .1-Dichlorathene 1.2-Dichlnrobenzenp

I .1-Diclhlorethane - yene

Trans-1 .2-Dichlorpthene FM-Xylene

Chloroform 0 o ZL O-Xylene

1 .2-Dichlorethane
1.1 .1-Trichlorethane
Carbon tetrachloride
Bromod ic h lormthane
1 .2-Dichlornnropnlne SURROGATE RECOVERIES:

£rans-1.1-Dichloroprflene 601
Trichloroethene Broniochloromethane________

Dibromochloromethane 2-Brtnc-1 -Ch loropropane
A ~1-1-2-Trichlorethane 1,4 -Dichlorobutane________

ci~s-1.3-Dichloropropene .602
2-hgothli' ete a,a,a,-Trifluorotoluene _____

Bromoform

Chlorobenzpnp
1 .3-Dichlorobenztene

S1.2-Dichlo robeonzene

1.4-Dichlorobenzene

*~ 7254



VOA RESULTS

LAB # ~ i-&~,
CLIENT NAME_________________________________

SAMPLE ID __ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _

* EPA METHOD DATE:((1,.Ii EPA METHOD DATE:
601 ANALYST:15 602 ANALYST:

INSTRUMENT&.Jf INSTRUMENT:

COMPOUND CONCENTRATION COMPOUND CONCENTRATION

Cug/L) (ug/L)

BromomthanoToluene
VinX ChlrideEthyl banzene
Chlorptha-Chloroberxzent-
Math~~lpne clrd .4-Dichlorobenzene
Trihlooftirmpta1 I.--Dichlorobezn

1.1-ichorptenp1 .2-Dichlorobenzenp
1.1-ichoretanpP-Xylene

-~Trant-1.2-Dichloroetbene M-Xylgne

Chloroform -- -Xyl ne
*1 .2-Dirchlorethanp

-, 1.1 .1-Trichlorethane

1.2-iehlrnnrnaneSURROGATE RECOVERIES:
% rans-1 .3-Dichloropropng 601

1.1.-Trrhlretane1 ,4-Dichlorobutane
cis--Dclp0"- 602

2-Choroehylvnyl thera,a,a,-Trifluorotoluene

% Brnmofgrm
1.1 .2 .2-Tetrachlorethane

Tetrachloretbvlene
Chlorobenzenp
1 .3-Dichlnrnbenzenp

* 1.4-Dichlornbtenzenp

7 255
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VOA RESULTS

CLIENT NAME _______________________________

SAMPLE ID __ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _

* PAMETHO EPA METHOD DATE:
601 AAYTEf602 ANALYST:

INSTRMENT:INSTRUMENT:

COMPOUND CONCENTRATION COMPOUND CONCENTRATION

(ugiL) (ugiL)

Chloromethanp 17 Benzene
Brornomethane Toluene

Viny ChlrideEthyl benzene
Chloroethane _____ _________________________

Methylpne chloride ____1.4-Dichlorobenzene

Tr ichiorofluromethane _____ ____________________________

Tran-.-Dic iehenretn MXle

Chloroform -- ______

1.2-Dirhlorethane ___

1 .1 .1-Trichiorethpne
Carbon tprrachloride____
Bromodic hlormethane
1 .2-Dichioronronane ____ SURROGATE RECOVERIES:
Trang-1.3-Dichloronronene ____601

* [richloroethene * ___ Broniochiorornethane _______

Dibromochloromethane 2-Brornc-l-Chloropropane
IA .2-Trirhlorethane 1 ,4-Jichlorobutane _______

cis-.3-Dchlnnnro~pnp602
2-Chloroethylvinyl ether a,a,a,-Trifluorotoluene _____

Bromoformn

Tetrachlorethylene

Chiorobenzenp
* i. .3-Dichlorobenzang

"p I.4-Dichlorobenzene

7256



zpf I tY QAAL1'' -t .rA

Chiorome thane____________ _______

Bromormethane_____________ _____

Vinvi chloride _______ ______ _________

tChloroethane_________ ___________ ______

6Mebv~ene chloride

Tr~ichlroloehane________ ________

* I 2,-Dichioroethane 10_____0_

1,1,-richoroehane .

Bromo1,2Dichloroeth ne _______ 8
1Chlor oorm oan g.0  ______1.___

1,2-ich oroeethane______

1,1, 2-Trichioroethane __________

c 1, 3-Dichlo roorne 2__________

2-ichloroethlvnv etherL

,Dbromocor 1.15 IO
1.L22-Trchloroehane _______

Tetrachloroethvlene , .______

Chlorobenzene -

1, 3-Dichlorobenzene________

1.2-Dichlorobenzere______ _________

s11,4-Dichlorobenzene______ 
_________

7 257



S P I kG-Q.A-(t

FChloromethane
Bromome rhane________

Vinv. chloride________

.Cblo roe thane________

6fethvlene chloride _______ ' 4(.i~~ O

Trichiorofluoromethane 
/________

-.- ,. -Dichioroethene 10.'0 110, /12

1, 1-Dichioroethane

trans-1.2-Dichloroethene Lt

Chloroform q. ~ '1

1,2-Dichloroethane s
1,1, 1-Trichioroethane 'l it L3

Carbon tetrachloride [mQLi a (~ '

1,2-DichioroDrooane 95 g,0 o
Trichloroethene )()-

Dibromochiorome tharte ______

1, 1 ,2-Trichloroethane ___ ______ _________

cis- , 3-Dichloroorooene_________________________

2-Chloroethvlvinvl ether________

Bromo form1jj....iLJ2.... tS

1.1 2.2-Tetrachioroethane
Tetrachloroethvlene _______

Chlorobenzeie ~~

1, 3-Dichlorobenzene________

4 ~~1,4-Dichlorobenzene_____ __________

7 258



y,5

DAILY QUALITY CONTROL

RAS CC LAB

SP IKED
DATE: VALUE ANALYZED VALUE %

(uglL) - g -RECOVERY

STRUMENT ._ -

HOALYST

TEST, ,METHOD COMPOUND

EPA 601
Chloromethane 16.2 - - -

Chloroethane 28.1 -

Methylene Chloride 26.3 __

1.1 -Dichloroethvlene 45.0 ___

Trans-i 2-Dichloroethvlene 12.5

Carbon Tetrachloride 60.0

Dichlorobromomethane 40.0_

a 1,1,2-Trichloroethane 33.8

EPA 602',,:"Benzene 30.7 3 3,, 2

Tolue e 4.1 1'(. y 1,17
Ethvlbenzene 11.5 XI. __....

j P-Xvlene 19.1 ___ __ _______

M-Xvlene 42.6 _ __" - -

O-Xylene 10.6 J,.
EPA 608 (ug/g) (ug/g)

Aroclor 1242 58.7 _ - -

Aroclor 1260 56.8

7 259
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O)Ptlt.y aQ.AL-I1' CrA,)L

* ~ ~ ~ Chiorone thane_____ ___ ______

Brornome thane__ ______

in lchloride_____________ ___

fxethvlene chloride q. o.

Trichiorofluoromethane________

1, 1-Dichloroethene 1. '
1, 1-Dichloroethane______________ _________

trans-1,2-Dichloroethene_______

Chloroform {LC LS0 i

1, 2-Dichioroethane 3-~ _____ 1
1,1, 1-Trichioroethane _________

Carbon tetrachloride _______ )
* ~~Bromodichloromethane_______ gg /.- Ii.I .....

,2-Dichloroorotvane g. ______4__

Trichioroethene P. _._ON-_d._Ik___

Dibromochiorornethane_______ S /~6 j 3 /'.

cis-. 3-DichloroorcOenet

1.1.2.2-Tetrachloroethane _________0

Tetrachloroethvlene G~ - ________________

Chiorobenzene . . IA /:( -

1,3-Dichlorobenzene________

Ii ,4-Dichlorobenzene____ ____ ______

7 260



DAILY QUALITY CONTROL

RAS CC LAB

SPIKED
DATE: VALUE ANALYZED VALUE %

(ug/L) (ugi/L) RECOVERY

INSTRUMENT - -_

ANALYST

:TEST COMPOUND
METHOD

EPA 601

Chloromethane 16.2

Chloroethane 28.1

Methylene Chloride 26.3

- 1.1-Dichloroethvlene 45.0

Trans-1,2-Dichloroethvlene 12.5

Carbon Tetrachloride 60.0

Dichlorobromomethane 40.0
a.

1,1,2-Trichloroethane 33.8

EPA 602

Benzene 30.7 33_ _ _____

Toluene 4.1 q _ __97

Ethvlbenzene 11.5 ______

P-Xvlene 19.1-j ____

M-Xvlene 42.6 L{3,-- _ _

O-Xylene 10.6
I

EPA 608 (ug/g) (ug/g)
,%

Aroclor 1242 58.7
S.

Aroclor 1260 56.8

7 261
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RADIAN

SPIKE RECOVERY

EPA Method 602

Volatile Organics ?

UNITS _ _ _ _ _

COMPOUND SSR SR SA ZR

Benzene 9P.

Ethyl benzene- r_____
1 ,4-Dichlorobenzene_____________

1 ,3-Dichlorobenzene _______

1,2 -Dichlorobenzene _____ _____

O-Xylene /a G

* ~M-Xylene Lz
P-Xylene ______1.-('

Chl1orob enzene

A%~ su-r SK

--Spiked Sawple Re~sult

W Sawple '1.&-ult

* .A Spike Added

7 28



RADIAN
Cao00Low0

SPIKE RECOVERY

EPA METHOD 601 t O Lk's %-

Volatile Organics :: :SRR SA R

Clor one thane--

Bromomethane _ _ __
Vinyl chloride

Chloroethane

Metbylene chloride

_______-4 ~ _

j Trichlorofluoromethane

1,1-Dichloroethene PL- -
1 ,1-Dichloroethane ___ ___

trans-i ,2-Dichloroetbene ,s ___________

Chloroform q),' - LJ3.L) lot

l,1,l-Trichlaroethane o I j
Carbon Tetrachloride ~________

Bromodichioroemethane - . ________I

1 ,2-Dichloroproqpane

Dibromochioromethane ~________

1 .1 2-Trichloroethane

cis-1 ,2-Dicbloropropeue

2-Chiorethylvinyl ether

0Bromof arm ___ _ _ _ I
1.1,2,2-TetrachloreotbaAe

Tecrachioretbylene ________1

Chlorobenzene *. 1- ____

1 ,3-Dichlorobenzene

1 .2-Dichiorobenzene

1 .4-Dichiorobenzene

SSP. - Spiked Sample Result

SR -Sample Result 7 281
* SA -Spike Added
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RADIAN ul-'rV ore. w 05C4

DUPLICATE ANALYSIS

EPA Method 4"J 9010
Volatile Organics u

COMPOUND RUN#1 RUN#2 RPD RUNt 1 RUN#2 RPD

Chioromethane

Bromoinethane

Vinyl chloride

Chioroethane

Methylene chloride

4 Trichiorofluoromethane

1 )lDichloroethene

1 ,1-Dichloroethane

trans-i ,2-Dichlo-roethene - -- - -

Chlorofoarm- - --

f 2-Di.chloroethane- - -

1,1,1-Trichloroethane - - - - -___

Carbon Tetrachloride

gromodichl]oroemethane

1,2-Dichloropropane-- - -

Trichloroethene- - - - - -

Dibromochloromethane

1 4 ,2-Trichloroethane
cis-1,2-Dichloropropene-

2-Cbioroethylviny -ether

Bromoform

1 .1 4,2-Tetrachloreotbane

Tetrachiorethylene

ChJlorobenzene

I ,3-Dichlorobenzeie - - - - -

1 ,2-Dichlorobenzene

1 ,4-DjchlorobenzeneT

RPD- IR21x100 RPD- Relative Percent Difference

(R i+R2) / 2 B 2



RADIAN

DUPLICATE ANALYSIS

EPA METHOD £02 fo2o

VOLATILE ORGANICS

SAMPLE # 4 -OA

UNITS - J

.1'*COMPOUND RUN#l RUN#2 RPD

% ~Benzene #C
Toluene

a' . !Ethyl benzene

~a 1 ,4-Dichlorobenzene

1 ,3-Dichlorobenzene

1 ,2-Dichlorobenzene

O-Xylene I~-Xylene"'

P-Xylene

Chlorobenzene! ,-X' ;oe i"a.

R.PD= I-_ xo
(R i-R2 )/2

RPD= Relative Percent Difference

7 283
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RADIAN
CHAIN OF CUSTODY RECORD

Field Sample No>_ S6900-n~,L 2 3

Company Sampledl/Address AZ FORe. PLA-AJT
Sample Point Description I kM-/86 -*AM- 4D AM SRl-i , SR- '

Stream Characteristics: A7/9
* Temperature _____________Flow ______________pH

Visual Observations /Comments________________________________

Collector's Name PFJA d4A FL/ ! Date/Time Sampled i L/Rd - i/21/2g

Amount of Sample Collected -3 W "L. rrA ne P? IX.I A
Sample Description .5014,
Store at: 0 Ambient 0 5*C 0 - 100C ______________________

>411caution -No more sample available 0 Return unused portion of sample 0 Discard unused portions

Other lnstruc;Ins Special Handli i - Iazards 49- LL SR--4)~i~- -

0 Hazardous sample (see below) C Non-hazardous sample

0 Toxic C Skin irritant 0 Flammable (FP< 400C)
0 Pyrophoric 0 Lachrymator 0 Shock sensitive
O Acidic 0 Biological 0 Carcinogenic -suspect
0 Caustic 0 Peroxide 0ORadioactive
0 Other

Sample Allocation /Chain of Possession:
Organization Name
Received By nla NV ADate Received Time T 3m e,
Transported By LbSml o Oagj
Comments (3__________________a)______2_
Inclusive Dates of Possession __________________________________

Received By Date Received _______Time _____

Transported By Lab Sample No. _________________

Inclusive Dates of Possession____________________________________

Organization Name
Received By ___________________Date Received ________Time______

Transported By Lab Sample No. __________________

Comments -

Inclusive Dates of Possession __________________________________

7 28



% ~~%.. d6"-a/,-<D$

. -..,por No.

ZNTA AND CO-MerG A TRTON7odIAT~I

DA~~~~ ~sow 90. _ _ _ _ _ _ _ _

DA___ -all ___ UNIT 0~/~

Compound Initial CaUib. Cou:t.nuitsg CaLbracioa 2
____

mtl: True Vale Found L Zu ound Fon a:eto
. A-.um i._I

a. ,,. ia a I eI - S m .! t
3. Arsen .... . I I ! t. . . - -
4. .ru zso? o~ q t7 29 /,0 0 9 ,-97 19.> !9> ¢< ' 711.2v

S. chromium,, 9/90 !o1, /,0 1, l l io l . /0,/011

9. Cobalt ! ji _ ____ I i I H
10. Co oer I Ii - - - --L1. Iron!I !1! ! iI

_. _ , _- I IIt_ I ead

13. ,,_ _ i _I _ _ i I I
14. Maz a,.sel I ,, _o ,, - I .

15. MerI cury I I I
16. Nickel 1L - - - I
17. PecassiumI ___________ ____

1' 8 __ _ _ _ -__ __ _ I __ __ __ _ I I H ___ _ '_

Is.IaJ a..nim

19. Silve 0,~ j~9,, ?SL 40 le / ,03
20. Sodium ~- - _________

21. Thallium I _ __ _ _i

U. Tin I_____ ~
23. Vanadium __ _ ___ ___I

* ~~24. ZincJ.......
Othier: _____

1 i aliSbrato Source 2 Continuing Caibration Source3Contrlo/ Liics: Mercur'y aund T in. 80-120; Al OthC omp ound~s "90-LIO

S l,,di±cta An.lyi±cal .:h1od Used: P - ICP/, Aw ; F - Furnace

7 286
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/_.4/. o 6 o .4-7o

C. ",por No.

ZNZLLANDCOTINUI~rNG CAL.UAION VU.ZFICAflON3

LAS NAM 62Lt66c a - Ca 11o. c2 a.1 4/
sOw $O.

( DA= ___ _____/_4-4'

VP Metals Trs vaRl Found a _I . Lotu. 2 dojd M .!uaFo1he hod.

1 . AliiI

::: ~~. AV =I "! .t0 IV
4 .iI u !ao99 ! ,

_. _ T Iuxl I L I

9. .Cobalt-
10. ,i, o . , J . I i I P

I 1 I h

__.sI= . ~ - . -..

10 z. "n,!5...3...A......I. I ______t...

11. Lead

1_. Magnesim, . .!

15. Iteuy __
16. Nickel

17.' ca-,,wzL I I !1

a .u./ c kn ltl. -ehd sd - -C/l~aA, -,, " s

Is. Selen.±ium _____ , - . .... t.,.... -'',.i"

19. Silver' ",_0_________ . 03__.- 13

7.2. Tin ____

23. Va~oumu ____

4 ~~~24'. Zinc j._ _ _ __ _ _ _ _ -

cyanide ____

* ~~~~ Ini~tial Calibration Source 2 Continuing Calibration Source_______
3Control ta~mits: nereury and Tin. 80-120; A.ll Otheri Compounds 90-110

4' Indicate ADLL7ic.Al Kethod Used: P - ICP/Flams AA; F - Furnace

7 287



L"" . . . ..m - __ .. ..m , , -u-u.. . - V -. .. . -. . . . .. . . .

Q.C. Maport No.
'Isp ~BLANKS

LA ZH .E _________ CASE .40.

.4aCT± Jr:A4 its _ __ _ _ _ __ _ _ _

.' Initial Concinuia± Calibracion
" huparaclou Ca..bracion Bank Value Pe_ara .o _ 3_ _ i

Cou ound Blank Vlue 1 2 3 4 1 2

1. . -u.m a -
_ _ _ _ _ _ _ _ I I _ _ _ I

2. Anclzmy ____ _____

o <.' B'-"-i. .. O II".' / ."°<.. .2J'°<>/! tl I o<o
_____ _ "__ 'Sc.0, _ ____

6. Cad-- -um ' ,0.oo____00 %eOO 000 eo <. o i

8.: ,um _ .005 , ,00_5_ -e,_,05 e.0. ," ,05 <
9. - _ _ _ _ _

10. _ _ _ _ d _ __ _ __ _11. C b.L I!_1I_ .

.1,, z ,___..______ i II __ __ i___

i2. Le !a-dII !

16. Nickel. "-,---.,l-i -!!

* ~~~17. Pocassiua ________

L8. Selenium __I - II
19. SL17or -110,0/y 0-1 o. 0/,?_ _ _ _ _ _

* ~~~~21. Tha.&&U.±u LL__ __ I L J a_ _ _
.-~ ~~~~T a, ot! ! i !

<.a:.......J......!.t...If
23. Vanadium _______i 1
24. Zinc _ _ _ _ _ _ _n.........I.........i_ _ _

,. oI o .I! I ! .
.e~~p. Cvaniddt~ _ __ _ _ _ _

a 9
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Form V

QC. Report No. 4#1

SPIKE SMPLE RECOVERY

LAB NPA'IE (2,2 - CASE NO.
EPA Sample No.

DA E J-' " Lab Sample ID No.
Units4acrl iz O

Compound R Resut (SSR) Result (SR)I Added (SA) ZR:

1. A.luminum 75-125

3. Arsenic _ _ _ _ _ _j_ _ _

4. Barium I " /

0 6. Cadmium 018 ,6 I
7."Calc"

B. Chromium - .,q j o/,q I 1,66, I?¢
9. Cobalt " I
t o. zo?, -_

Ii. Iron . !

12. Lead "__

13. Ma"esuz [

14. Manganesej _______ ________ _______ _________

U5.Mercury ______j______ ________
16. Nickel j I

17. Po .assiui " I I
18. Selenium " _ i

19. Silver j 1 I i
ZO. Sodium I -_ _ _ _ _ _I_ _ _ _ _ _ _ _ _

21. Thallium I t i

Z2. Tin -__

_ _ _ _ _ _ _ _ _ _ _

,  
_ _ _ _23. Vanadium -t -

L Cyaid -(S ?)/A 0
:!. ,,-d KSS - ! ! IO

"R"- out of concrol

*~ 7289
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Form V

CQ.C. Report No.

SPIKE SAMPLE RECOVERY

LAB NME (dZ4VCASE NO.
EPA Sample No.

_-__-_DAT"E_ Lab Sample ID NZ.

DAZoEo ______,,__s ,.,.__"_-__' -so ~ /,".--- O7
~Control Limit Spiked Sample, Samole Spiked

Compound II __ _ _I esul (SSR) Result (SR) I Added (SA) I
'acala- = I I-= I I. I

-'-- 1. Auminum 75-1 I I
2. cid o= I " __ .I I +, I

3. Arsenic[ - ___ _____ ___I
%4. Barium 1-t~7  ~~3

r7. l.r l=ium " I I I I
S6. Cadmium P

7.acium, _ _ I I I I
8. Chromium°,,,p,1" 9 I
9. Cobat _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _

I. .0._ I _ ____ I
11. Iron

U. _____._" _ _ _ _ _ I I
13. ,,a:n I " _ _ I I
14. ans"anesi _ _ I I
15.--uy " I I I_______
16. Ni ckel I " ( _ _____

U7. Pocassium - . I _ _
18. Selenium I I
19. Silver 0 0 o

20. Sodium(

21. Thallium o

22. Tin " t_ _2

23. Vanadium I - _______
24. Zinc I__ _ _ _ _L...........1

Other: II______ _____I________

Cvanide -I

L Z * ((SSR - SR)/SAI x 1OO

1%"R"- out of control

.. 2cencs: W ca.. zt4.' sb~L x /<Y'

0*t 7290
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C. Report No.

LAB Z' CiS: "10.
EPA Sa=;:e N.o.

DA:(0 ___________ Lab Sa=;It ID N'o.-p-o1,0

Units , /,,• t .:.:X L,,4jJ ]' 6"
SCo-_.-.= l Cn:rol Li=:: I Sa=Dle(S) D uolicate(D) FPD-

Met.als:
1. A.u-nu_
2. A-:"ony I i

3. Arsenic I

4. Bar-um I 0 _ ._ __" _.. _ _._ __- o_

,5 . Ber llu I I ._, _ _ _, I ,I

6. Cad: u= I 0 I I
8. Ca.o u I c:/-, = ,0/, g 0

1O. Cooner _

1 1 . :r o r _

12. Lead

12. Maznesium _______________________I

14. Manzanese

15. mer:u-v I ___

16. Nickel

17. Potassium _________I_________________

18. Selenium _______ ______________

19. S4l.e- I 0,1 o/, o,0,2 I
20. Sodium ,_.

21. Thallium ,

23. Vanadium ,_,

24. Zinc
Otner:

*Cvar..de _____________________ ____

* Out o. Control

:o be aaded at a later date. 2 RPD I IS - D!,'((S " )2)1x 100
Son calculable ,PD due to value(s) less than CRDL

~~~ i 0( _x/.

B- 12

7 291
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Fc-.= V!

C. RportNo.

CU?LICA:-S

EPA Sac;le No.

J, -c' 07 f Lab Sa=;Ie ID

.Co : Con:trol L4=: 1  I Sa.= I e(S) I Duvllca:eD) I P.D-

Mietals;

1. A-u=:nu_
. I=o, _ _

3. :-- v I I Arsenc

7. Calciu= I I

5 . Bew.ol iu o . a_ _ 0 /44._ __ _ __ __ _ __ _
6. i Ccz=um I I I i
9. Coalt~J

81. Iron. i _

12. Lead I_______
13. manesium

S ~14. .M'ananese _______ ______ ________

15. .'ercurv

16. Nick~el _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _

17 Po:assium_________ ____________ _____

18. Selenium ________ _________ _____

_-id

19. S*Il'ver __ _ _ _ _ _ _ _

20. Sodium _ _

21. Thallium _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _

22. Tin _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _Z3. Vanadium _____.

Cvan-ide

Out of Con:rol

To be aoaded at a later date. 2 RPD - S - P}((S D)')] x 100

Non calculable RPD due to value(s) less than CRDL

B- 12

* 7 292
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RADIANg@.P@.AYI@N
CCHAIN 

OF CUSTODY RECORD

Field Sample No. o ' /

Company Sampled/Address '/ ,'iA(F f A 7 '/

Sample Point Description A- 2 6 ,;, 1 ,-, / ,f i'3 A '

Stream Characteristics: ,.'y

Temperature Flow pH

Visual Observations /Comments

Collector's Name "3"P .LS I 4 2 E Date/Time Sampled " / < / .- -

Amount of Sample Collected C , -'/ -

Sample Description A'/!// /J1' /VlY

Store at: C Ambient 0 5C 0 -100C AOther !/ O-

I Caution - No more sample available 0 Return unused portion of sample C Discard unused portions

Other Instructions - Special Handling - Hazards

" Hazardous sample (see below) 0 Non-hazardous sample
Toxic [ Skin irritant 0 Flammable (FP< 40 0 C)

o Pyrophoric 0 Lachrymator 0 Shock sensitive

Q Acidic \ OBiological 0 Carcinogenic. suspect

C Caustic 0 . , Peroxide 0 Radioactive

o, Other / ,' ( t i -" ' '1

Sample Allocation /Chain of Possession:

Organization Name

Received By Date Received Time

Transported By Lab Sample No. -, c

Comments

Inclusive Dates of Possession

Organization Name

Received By Date Received Time

Transported By Lab Sample No.

Comments

Inclusive Dates of Possession

Organization Name

Received By Date Received Time

Transported By Lab Sample No.

Comments
Inclusive Dates of Possession Comments

7 294
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Form 11

Q. C. Lapor No.

-ITZA- AND CoZw'MUtNG C LAZIQN V. ICA7zQN3

LAS NAMZ 72 /AD /4 a CASE NO.

A.DA= -tA3M -N J2 A
___Initial__._. __, _ . CUi. Cotinu!in C abra:±cloa__

lu inu m Found/J!~f

3. Arsenic ! ,D o I l ! 1 11.1 /.t !l.1t,1I uraIl P
1.19 1,,,, !r I. !/,V I/ l /.) 1lO 073 1 ,0 .1 Ilo w.

6: . cadmi 7, a i a i i uywiT - l, i

-'7 . Calc,,iumI II!! If) 1,*1.6 1 / 1 1 1 1 1

9. Cobalt-

2. Aag ,,,o.,, _I I I o I

11 a. Lea.d - /.10 t/.cw /oq l /.0 I(l tl~ in,( 116131 19

1_ _. _ _ _ __y I

1. Po tassi Ium )
Is. S.,en.um 0 1 & / (1I _ 1_0 I I pi

20 SodiumS

'. C.aL!in _

a3. VanadiuJ LLL....LJ - ~

Coa.:______ I I I _____II I I H24 Zinc- * .a

::.. 10. __ __ _ I ii i__ _ _ I ! ! !

--,, ~Inti=a.l Calibratilon Source- 2 Contin'uing l i ,t.brati on Source

;.., ~3 Contro~l imi,=ts: ."te cur7 and 'Tin,. 80-120; AU Oth~er Compouv~d, "90-LIO

e'_B -a-
•7 2 9_5_0

-7-IZ __



Form III

Q. C. Upact No.
BLANO

'. LMacriz

Initi al Concmung Calibraction

Preparacton Calbractou lank Valu. Prevaracinl 31anki
Comound 31aMk Value 1 2 3 4 1 2

• "*- ,,- I I - II

.Alumim_

8. Barium

7 ,. a..",. z ! 1 I  I I, I

) sa. Chrom,-iu (IC ax n'. , .I a-61"#

9. Cobalt _ __ _ _ _

:. z,.~1. CoaverI! I
-.,~ 11 Iran I 1 !

U. Lead j j~

14. Manganese _______ _____ _____

L6 ickel _ _ _ _ _ __ _ _ _ _ _

17. Potassium

L8. Selenium O NO I klt.-J e___
19. Sier O-0

20. Sodium ~L
21 * ~Thallium ____ _______

A. 23. ~Vanadium _ _ _ _ _ __-

24. Zinc _ _ _ _ _ _ _ _ _ _ _I_ _ _ _

Ocher:_____ _________________

Cyanide I t____

3 9

7 296



Form V

Q. C Report No.

SPKE SAMPLE R.ECOVE RY

SLwE W l//E NO.

^DATE 'r?(lLab Sample ID
Units

j.ICono Li Spiked Sample Samoe i Spked

Compound I R e Lesult (SSR) Result (SR) I Added (SA) ',"'

Metals: I I
1. 'um.n 73-L25

3. Arsenic " - I I.
4. Barium I _- .. _.

S. B -ryl.li - ,. I

4 6. C -i .6 Cadmium ? I (D.t I
7. lcium - . j I I
5. Chromiu" . I
9. Cobalt

11. Iron j _ _t I I I
N12. Lead 0 5 L-.i? -3 1L 4012 05 IS

13. ,aoes, I j I I
14. Xanganesei - j

16. icke I

17. Poca.ssuml - j
18. Selenium I ./i . ,,.L ./ 4. I
19. Silver _ _ _ _ _

20. Sodium J__ _ _ _ __ _ _ _ _j _ _ _ _

*. '21. Tha. "um j ,

23. Vanadium I - j
r. o,24. , Zinc !!

Oter _____I_ _ _ ___

Cvanide _______________ ___

:1 - [(SSR - S.)/SA x 100

,I,- out of control

:3inencs: A? / a44 ~ast /alL1M. tI' 9  ~LV4
3 - L1

7 297
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QC. ~e::No.

A :~:z ____________________ Lab. Sa=;Ie :Z No.

:n:I co~o 'I I Sar-ve(S) I u,:2'.::atet) f 2p.D

3. A~rsenic .0
4. a:. .I=P I X_______ ___ 4_______ 0______

1. cooer.u

L. Lad *a 15Gg

12. ?ozassu I *.~hI~C/
13. Saee ium _ _ _ _ _ _ _ _ _ __ _ _ _ _ _ _ _ _ _ _

19. Mi.a-.e se_ _ _ _ _

22. T;as~u n ________

Z3. Valndum _ _ _ _ _ _ _ _ _ f___. ZJJc
19. Ser__________

20. Sdiu _ _ _ _ __ __ _ _ _

21. b T a .± u m a t a_ _ _ _ _ _ _ _ _ _ la e da e 2________[ :________ ________x_0

22.i Non_ __ _ calculabl ___ue___alus)lesCan__

23.~~~~~~ ~~ -aazu 12__________

24.~~~~ ~ ~ 2in 9 _ _ _ _ _ _ _ _ _ _ _I_ _ _ _ _ _ _ _
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Volatile Organicsa DETECTION LIMITS

*METHOD METHOD

(c'oIDETECTION
LIMIT

COMPOUNID

Cloromethane C E
romamethane

inyl Chloride

bioroethane

ethylene Chloride

richlorafluoromethale

,J-Dichloroerthene

,1-Dicbiloroethane

r ans -1.2 -D ic h 1or ae c bene

blorof arm

,2-Dichloroethane

.1 *I-Trichloroethane

arbom Tetrachiloride

ramodichlorometklane

,2-Dichloropropane

richlaroetkaene

ibromochlorometbane

-Chloroetbylvisyl Ether

rcmof arm

acrachloroetbene f
biorobenzene ) .

.3-Dichlorobenzens

4-:Dichlorobenzene _____ _____

7 300
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'V.~3 - - - - - - - -

LCL
CV . >4- 1

CL~
Ul-

% % 
0 0

4 -
N.'

(0 C0

"'02
Z, -3

4) CY

(0 Co WL 4- Cc

7 t

- -d P I J J



RADIAN Cc
CORPORMAON

CHAIN OF CUSTODY RECORD

Field Sample No. 0 021 4,

Company SampledlAddress .//4 FOAWE A v,7- 4
Sample Point Description p -20 A-Alp A- M. . A)ii -TS

Stream Characteristics: /A/f
Temperature Flow . pH
Visual Observations IComments

Collector's Name PE!,-_A A Date/Time Sampled 2/2 J/& /C '2 -Jr?D

Amount of Sample Collected Z-52a"ml &I_/A" 9 ., ye# A

Sample Description PA/IL-/Ar" P-fy .Lh
Store at: 0 Ambient 0 50C 0 - 100C ,.Other 69 0 C

0 Caution No more sample available 0 Return unused portion of sample 0 Discard unused portions

Other Instructions -Special Handling . Hazards

0 Hazardous sample (see below) 0 Non-hazardous sample

0 Toxic 0 Skin irritant 0 Flammable (FP< 40*C)
o Pyrophoric 0 Lachrymator 0 Shock sensitive
o Acidic [ Biological 0 Carcinogenic - suspect
0] Caustic [] Peroxide 0 Radioactive
0 Other

Sample Allocation ICha of ossession:
Organization Name - WA
Received By ___Date Received 3-__0 Time C_
Transported By i Sample
Comments (_ __V____
Inclusive Dates of Possession

Organization Name
Received By Date Received Time
Transported By Lab Sample No. 'C 0 - 5- Z !

Comments
Inclusive Dates of Possession

Organization Name
Received By Date Received Time _

Transported By Lab Sample No.
Comments
Inclusive Dates of Possession __

7 303



RADIAN A- -D T..
CeWPOWAY,@u CHAIN OF CUSTODY RECORD 6v *

Field Sample No.

Company Sampled/Address +/ "-9 /

Sample Point Description -MW I S ' 1 - ,21-

Stream Characteristics:

Temperature - Flow pH

Visual Observations /Comments f2= ' "-

Collector's Name 7b, ,J/ DateTimeSampled n - / . "

Amount of Sample Collected/ L . ,, /v /.4 J , ' ,,.

Sample Description
Store at: 0 Ambient - 56C 0 - 10C 0 Other

C3 Caution - No more sample available 0 Return unused portion of sample - Discard unused portions

Other Instructions- Special Handling Hazards

0 Hazardous sample (see below) 0 Non-hazardous sample

0 - Toxic 0 Skin irritant 0 Flammable (FPc 400C)
0 Pyrophoric 0 Lachrymator - Shock sensitive
o Acidic 0 Biological 0 Carcinogenic -suspect

o Caustic 0 Peroxide 0 Radioactive
0 Other

Sample Allocation ICha of Possession:

Organization Name "A-6-

Received By 4 IW % , Ji -L Date Received , Time e

Transported ByLi 7' Lab Sample No. '4..41(
Comments 2 -' "A /. ,n-- "

Inclusive Dates of Possession A- J _

Organization Name
Received By Date Received Time

Transported 8 y Lab Sample No.

Comments
Inclusive Dates of Possession

Organization Name
Received By Date Received Time

Transported By Lab Sample No.

Comments
Inclusive Dates of Possession

7304
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sm M. __ _ __ _

3. - . - -

G.~ ~ ~ _aau Ir f17-11rjI/o

_ 1 n .I 44

_ _. _ _ian s I

.19 SivrQ- 5

_ _. Sodiu-

_ _. _ _a Ii

talc1la Calibration Source________ Continuing Ca.libration Sourc_______
3CoSni@J. LL2±ts: mercury and Ti. 5-L0a.L Other Ca4pouadS 90-110

ZI4±CACa Analyticl Kethod 17sed: P -C/~m AA; F - FUwnACG

7 305
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Form III

Q.C. Repart Noa.

LAS HAK5 CASE 4i0. tr(

ftegaatiou CalLbwaclas Blank Value ??aaaration 31anici

Couvound Blank__________3

~~1.

a. Cami -o

7. C al.: _ _ __ _ _ __ __ __ _ _ _____

10. Coouer _______ ________

* ___ - _

13 Magnesium________m........._I__ Magns
1 _____._ Mercury_____ L~

1. Silver.u (_________ )a- j

21. Thaadlum Il t1qL...!_

Ocr:-_______I III ___

______________ 
__________ 9I 306



S,

* ForV

Q.C. lart No.

SPIKE SAMPLE ILECOVEI.!

LAS A fl ____________ CASE !IO.(3
EPA Sa., e N4o.

_____________________Lab Sample IDNo

14acr:Lx Units____k4__

Copud Cou:?al Lit~ Spiked Samle Suma e ISpiked
'i ~ 1u _______ I isu1t (SSR) Kasulc (SIL) IAdded (SA) ".

1. Al1uminum 75-125 _ ____I
Z. Antigonyl _ _ _
3. Arsenic n.j

4. iaum I qS ~

7.3.Calciuml
6. duhum ) - I

9. CSAI

11I.trou J
12 Lead. o. zo

13. 1aguesiumI I

L4. nazingauzts.! -

U. ercuar- j____
16. Nickel. ____

L7. ?a:ajsiuzIn -

La. Selenium 1 0 0'- 1J2...... <'hflj I o.~~
19. Silver - '/

ZO. Sodium
.4 ~~~21. Th al.1 -um I ____ ____II I

23. Vanadum IIF

L 1 (SSa - sa),sAI x 100

%,- Out of cancroi

7 3-07
~4TOY

4.4 6 li

Wk-- ;Mzoi U0



LAB ~. __________ _CA~SE 'j-. N o I:

4C:?Zz :-;n Io.r: izt Saccle(S) ru-'caze(3 p

h1. Af -- _ _ _

4. Cad=u U=
C I -n ) 5 k 2

a. ca:: L*-ll-~.~-i jc4j OL I-)n

I. Cao:'.r

1. Lead

U.- tacnesium

14. nanzariese

16. N±:axel ________ ________________

17. Po:assjum I

* ~~20. Sodium __________ _____________________

21. Tha-lium J___________

Z3. Vanadium ___________ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _

C'-ande

:0 be aaded at a lae date. 2 P 2x
Son calculable ILPD due t-o '.al.e(s) less than :RDOL

7 308



-'Volatile Organics DETECTION LIMITS

METHOD METHOD

(Do DETECTION

LIMIT

COMPOUND

loromethanen.r:,

romomethane

* inyl Chloride

hloroethane

ethylene Chloride

richiorofluoromethane

* ,1-Dichloroethene

,I-Dichloroethane

rans-l ,2-Dichloroetkiene

I,. hiorof arm

,2-Dichloroethane

,I .1-Trichioroethane

arbon Tetrachloride

romodichloromethane

.2-Dichioropropane

* ibromocbloromethane

- -Chloroethylvinyl Ether

etrachioroethene r-=
blhorobenzene ,;s

- .3-Dichlorobenzene

,2-Dichlorobenzene

,4-Dichlorobenzene

1%%
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RADIAN
coin IP OAa Ia n

SURROGATE RECOVERIES

LAB ~:C~-'~-cJI

SAMPLE ID:

DATE:___________

INSTRLYENT:

601/8010

BROMOCLOROMETANE:____________

*2-BROMO-1-CELOROPROPANE:I)

602/8020

a, a,a-TRIFLTJOROTOLUENE:__________

7 311

*
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RADIAN

SURROGATE RECOVERIES

LAB - m

SAMPLE ID:

DATE: 7,- Q

INSTRUMENT: 1j

601/8010

BROMOCHLOROMETHANE:

2-BROMO-I-CHLOROPROPANE:

602/8020

a, a, a-TRIFLUOROTOLUENE:-

A-3

.d. d

7 312

S.'



% VOA RESULTS

LAB # AY~-&t ~______________
CLIENT NAME _________________________________

.4, ~SAMPLE ID ______________

EPA METHOD DAE PA METHOD DT:' 1 i7

601 ANALYST: 602 ANALYST: C4
INSTRUMENT: INSTRUMENT-

COMPOUND CONCENTRATION COMPOUND CONCENTRATION
(ug/L) (ug/L)

Chlorouiethn Benzerie
*BromomethAng oun

Vinyl Chlorid Ehlhozn
Chloroethaie Chobezn

Mathylene chloride .- ihobnzn
Trichlorofluromethanp-13Dcioopzn

41.1-Dichlorethene .- ihobezn

1..1-Dieblorethahe PX~

Trans-1.2-Dichloroathpnp M-Xln

%Chloroform O-Xv 1eng
I .2-Dichlorethane
1 .1 .1-Trichlorethane
CArbon tatrachloride
Bromod ichiormethane

% 1.2-Dichlo rnnroane SURROGATE RECOVERIES:
% rana-1 .3-Dichloropropnn 601

Trichloroethene Bromoch loronaethane_________

Dibromochloromethane 2-Broumo-1-Chloropropane

;o1.1 .2-Trichlorethane 1 ,4-Dichlorobutane
*cis-1.3-Dichlorooronene 602

2-Chioroethylvinyl ethpr a,a,a,-Trifluorotoluene

Bromof arm
1 A .2 .2-Tatrachlorethane
Tptrachlorethylene

Chlorobenzene
S. I .3-Dichlorobenzene

1 .2-Dichlornbenzene
1 .4-Dichlornbenzene

P4

7310.%



.- ," .

VOA RESULTS

W..

LAB # ~ I4Ip~,rt gi LAAc- ___ ____________

CLIENT NAME _________________________________

SAMPL ID

EP ETHODAE EPA METHOD DATE 7L(
601 ANALYST: 602 ANALYST:e4

INSTRUMENT: INSTRUMENT-

COMPOUND CONCENTRATION COMPOUND CONCENTRATION
(ug/L) CugiL)

Chlorompthn Berizpne

Bromomethano oun

_UnVin Chloride ty ezn

Chloroethana_ hooazn
Mathylone chloride .- ihobezn

Tr ichlpt-ofluromethane .- ihobezn

1 .1-Dichlorethane PXln

Trana-1 .2-Dichloroethtene MXln

.j 4Chloroform O-Xylene
1 .2-Dichlorethanp

p 1,1 -1-Trichlorgthane

Carbon tptrachioride

Bromod ichiormethane
*11 .2-Dichlorongrnnen SURROGATE RECOVERIES:

Tran-n-1.3-Dichloranrooene 601

Trichloroethene Bromoch loromethane _______

-'Dibromochloromethane 2-Bromo-l-Chloropropane
L 2-Trichlorethane 1,-Dichlorobutane

ci-.-ihlr*oos 602

4F2-ChloroethylvinXI ether a,a,a,-Trifluorotoluene

-- Bromoform

1.1.2.2-Tatrachlorethane

Tetrachlorethylene
Chlorobenzenp_
I .3-Dichlorobenzene

ie I1-2-Dichloro.4enzpne

I 1.4-Dichlorobenzen

0e~,

7314
4. .. . . . . . . . . . . .,- . . . ..%



VOA RESULTS

CLIENT NAME _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _

SAMPLE ID ___________ ____

* EPA METHOD ATMTr
601 AALYST 602ANALYST:

I NSTUME44,,VINSTRUMENT:

COPON CNENTRATION. COPOUNTHD DATETATO

__ __ __ __ __ __ _ __ __ __ __ __ _ (ug/L)

Chonphorie Bty enzene

Chloroptbn Cblorobenzene
Mathlpnpchloip1 .4-Dichlorobenzpne

Tricblorofluromethane I1 .3-Dichlorobenzenp
.1-Dichlorethene 1 .2-Dichlorobenzene

BrooD ic hlorethane PXln
Trnl2-Di rhoropthe SURROGAT REOEIS

1.2n-ic3-Dichlornroee__ 0
1.1 h1-rpethloeeBomc ormtan ________

DBromochioroPtane- 2-rm1Chrorae
1.1 2-rhortae- I4-Dichlorobutanep SURROGATEECOVERIES

Tras-1.-Dichlororonne 602

1.1.2 .2-Tetrahioetan Brmclroehn

Dihromoorbe ethn -rm--hoorpn

1..2-Tichlrethne 14Dclrbt

C.-hlorobenen

4~ 7315

% 
..%,.. .



%.

VOA RESULTS

LAB # __ _ _ __ _ _ __ _ _ _ _ _ __ _ _ __ _ _ __ _ _

CLIENT NAME ______________ ___________________

SAMPLE ID _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _

* PA METHOD DATE: 31 7bJ EPA METHOD DATE:
601 ANALYS17: 602 ANALYST:

INSTRUMENT& o: INSTRUMENT:

COMPOUND CONCENTRATION COMPOUND CONCENTRATION
(ug/L) (ugiL)

Chlroptan Benzene
*rmmphn Toluene

VinylChlorde Cho1benzene
Chlropha1 .4-Diobnenze
Methlagchloide1 .3-Dichlorobenzene

1.1-ichorttenp1 .2-Dichlorobenzpne
1.1-ichoretanpP-Xllene

Tran-1.2DichoropheneM-Xvlene
ChlorformO-Xylene

1.2-ichl~nrnanpSURROGATE RECOVERIES:
-A.-. -1.-Dihoorp 601

TihootgpBromoch loromethane_________

Dibrmoclormetane2-Broiio-1-Chloropropane

1.1.-Trihlorthan 1,4-Dichlorobutane

T2-Dichloroehyeno

1 .4-Dichlornbenzene_

7 316
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DAILY QUALITY CONTROL

ON. RAS GC LAB

* 4".SPIKED

.' DATE: 7 7GVALUE Analyzed Z Analyzed

TEST
METHOD... COMPOUND
EPA 601 EPA WP 483 CONC. 2

AND WP 781 CONC.1 ______________ ____

______ i.1-Dichloroethylene 0.

________ Trans-1.2-Ditchloropthvlene 5.4___

* _____ Chloroform 4.

_____ 1.1.1-Trichlorethane 1. l.G 1(

CarbanTptrachloride ____0_ _____0__

Brnmodichloromethane .2j...... ____

________ 1 .2-Dichloronronn _____

__ __ _ Trichlornethonp ..2.2........ ___ ___ __ _ _ _0

_______ Dibromochloromiethane 16____7 Of____ 3

___ __ Brcymof orm __ _ __._ __ 9>. o
_______ 1 .1-.2 2Terahloroethanp 1.0~~l.....____

_______ Tetrachloroethene __________________

______ Chlorobenzene -8. ___.__ -i O

EPA 602 EPA - WP 879 CONC.1

_______ Enzpnp 10.

Ethxlbenzenp 11...... ___

___ ___ P-Xxlerie 19L...... _ _ _

M-Xylpnp 42 j7____ ___

O-Xxlesne ~ 1 .6___

S EPA 608 (ug/g)

* ~ -f Aroclor 1242 58.7__ _____

_____ Aroclor 126f0 56i.8...... -7

*~ 7317
. . . .% .. . . . . -.. . ... % *.
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r/

Form 11

.C.. __ o No.

ZNITZAL AND CoAoIZN4G CALUL&10N 7aIyT.CA7IOti

LAB NAKI __ _ _ CASE No. _ _ _ _ _ _

,_,A.D,= a-nn ( c loO
Cowmound InitiL CaLi. 1 CCalib.u.,-.bralo _ _

mtals:. .T ,, d . Tru. . Found :Z Found M hethiod1 ! IL ___ - - _
-1--.

4. Bari~u{I.<i ,6. ,,,.a= !id"mi/G. rs+ /.C) U-0Y ILI j'-?O,

7. Calcim I I I_ _

a. Chromum 1/, /.1 f)--1 /.0 1l/11PR l. f I
9. C- : - I I

10. C oier _______ I 1

11. I _. __. _ _ __ I I_ _

. I I i - I i
13. 1agesm

15. Ite, u" I

16. N ck.l , i I _____
17. PotasuiumI, .s .,.. ! /.See , 1/ -/ 1 1 Lo -6.zq i II C)

"-19. Silver, i /,,"1 I qJ 61,/-' I1, 0 rn.°-/q tY Ii
20. Sodium

21. Tha.llium ____22. "?±,.,________
Tini

23. Va-Aux ~ ~ - -ii

24. -ZincS

24."- n ,,,=,_,,_. - - *.*.** ...j -___

Other,
Cvan de- , !I
L tnctaJ. Calibration Source 2 Cou:cnufng Calibration Source_

. Control Limlts: tercury and Tin. 80-120; All Other Compounds 90-110

4 ItSt Af.7&Ltiza .. Mathod Used: P - IC/Flae AA; F - Furnace

i,,..5-8

7 319
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Form III

Q. C. 3epor: No.

BLAZIIC

US___ _____ CASE

Itacrtzx J

T. i Conc±1,ing Ca.lbracion

PrTepaacou C.libraciou 31ank Va Lue Preparacon 31anicJ

Com=Cund Blank Vauzae 2 1 2

'-. ,,p r)!

1.* Aluminum

.3.

S. 3azum

.*: 5. 3S7L tU ___ ___ __ ______ __ _

9. Cabalt __ _ _ _ __ _ _

•___ ____ ____ ___I __________ __ _ _ _ _

14. Manganese _____ _ - I

E1.-5. ! __ __ __ __ _ ! __ _ _ 1,
L3. Oc er ,r

-~~~ ~16. Nickel _ _ _ _ _ _ _ _ _ _ _ _ _ _ _

17. Poassiaum .L....L..

20. Sodium

2. Tin__ _ __ _i

'.. Cvanag I

3-9

*~ 7320
.4%



r.s-- . W . .. W.. .. _ ur --- -,w ,'.'.- , , . C -,, , , , . ,... - -

Form V

Q. C. Report No.

_______________SPIKE SAMPLE R.ECOVERY
LJ AB 1 __ _ __ _ __ _ CASENO

EPA Sample No. ., zC?L
17,.AT . Lab Sample ID No.

- - m mi ~ ~ni csK4atrix ______

ICourol Limit Spiked Sample Samole Spiked
C.pound t ZR =u," (SSR) Result (SR) Added (SA) :R'

Fecarz: So-: 7 -

3. Arsenic " i C- 7
4. 3aziu I " I
5. 4r, .LuI "

6. Cadmium C- OM 140-, Me Or-,_1 , 6-_
7. Caliumj ___________
8. Chromium j " C
9. Cobaltj - I_____I__________
10. Coaer I I

1.1.trani

12. Lead I -- ,

14. Manganese

1. 5. .-rc.az7 j-.__.-" "

16. Nickel j -_ _ _ _

5 ~~~1.7. Pocassiuml ________j_______

S1.8. Se.lenium r- I Tj 0

19. Silver LI6-IC )/-31 (5-

20. Sodium - j
21. '" hall-, __ _ _ __ _ _

* ~~~~22. Tin j__ _ _ _ _ _ _ _ _

Z.3.V7anadiumi

24. Zia..-

Cyanide- I

SZ2 - [KSSR -SR)/SAI x O

,I-- out of Control

'=nts: A tK&kg/li~ l
3 11



LAB z.: _ __ _ _ __ _ _ _

2. A- ,ep:::

( 2• A-. : :.un I
un 5

' : 7 1

'* ). Me ,:. rv

- lo. SCo<.e2.

12,IS .S.eies'u tI .C} <()CI

* 2. Sode.- u-m

21. u=.

.1 Ba - .;

;:~ ~ ~er, i 1. S i." ,_! •f]3g '/,,

12. Z:.a O K

5 .m : :.. r

c9. 54-1 eILer& qC&

"'"To e ~ae a a ale- ~a.. --. ' .

20a... Sdie o fes es a"
21. Thallium •-•-v •-- . ." -- . . . .- . . .-...,-, ..: ,'.'.'.'.'.,.



RADIAN rjacW P~ 7 -4

CPoR.ATIN, o, * -P _, goP 6
CHAIN OF CUSTODY RECORD r c+ f ew. V e.

Field Sample No.

Company Sampled/Address

".* '. Sample Point Description 4 .

Stream Characteristics:
" Temperature Flow pH

Visual Observations/Comments /LkL... S < & LL.

Collector's Name 76 b, &,J/ [k_ Date iTime Sampled h - - I IO -

*- Amount of Sample Collected Sa O -1 md .wL 1/a 4 - V,"-

Sample Description

Store at: 0 Ambient - 56C C - 100C 0 Other

CO Caution . No more sample available El Return unused portion of sample -Discard unused portions

Other Instructions . Special Handling- Hazards

2y (pL6"e "Ies) a- E, 7 A, -

. Hazardous sample (see below) 0 Non.hazardous sample

" Toxic - Skin irritant 0 Flammable (FP< 400C)

" Pyrophoric 0 Lachrymator 0 Shock sensitive

C Acidic 0 Biological C Carcinogenic. suspect

[] Caustic [ Peroxide C- Radioactive

* Other

Sample Allocation IChai Do Possession:

Organization Nam _ Q -A__

Received By jp- P. ,, - Date Received ____ Time 1 30
Transported By Lab Sample No. ( G

Comments ______A________>__________

Inclusive Dates of Possession P_3___atm
Organization Nae ______

Received By Date Received 2 Time

Transported B Lab Sample No.

Comments -22 62q go0 A A ,

Inclusive Dates of Possession

7 33



~~~~'TWJ~~~~~-.. - W- -- W-Ww~-. T JI T V

RADAN
.C R CHAIN OF CUSTODY RECORD 36 o 0,7

Field Sample No.

Company Sampled /Address 1/1 F -'p p/,v 7- IV
Sample Point Description F:) Til 6

Stream Characteristics: X4/
Temperature Flow pH
Visual Observations /Comments

*t' ". Collector's Name PTA' /f 4AT)-F/AEUS Date/Time Sampled /
- Amount of Sample Collected /. 1/21 %, /-- 5"O;

-Sample Description 50l"

Store at: 0 Ambient 0 50C 0 - 10C I )ther

0 Caution . No more sample available 0 Return unused portion of sample 0 Discard unused portions

Other Instructions . Special Handling -Hazards 107TI9 " rr'I'AOi9AA/ // .,nfif-C

'6e003 ;.2 t- X6 "03

C Hazardous sample (see below) C Non-hazardous sample

C Toxic C Skin irritant 0 Flammable (FP< 400 C)

0 Pyrophoric C Lachrymator C Shock sensitive
C Acidic C Biological 0 Carcinogenic. suspect

C Caustic C Peroxide C Radioactive

0 Other

Sample Allocation /Chai o Possession:

Organization Name I I--
Received By __ ___ __ _ Date Received _ __ _TimelR e c e i v e d __evd i/ IC

Transported By -/ K\ V Lab Sample No. , OS7Y-
Comments A -

Inclusive Dates of Possession J

'-. Organization Name

Received By Date Received Time
Transported By Lab Sample No.

Comments
Inclusive Dates of Possession

Organization Name
Received By Date Received Time

Transported By Lab Sample No.

Comments
Inclusive Dates of Possession

7 324
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DAILY QUALITY CONTROL

RAS GC LAB

SPIKED
DATE: ( VALUE Analyzed - Analyzed

(uL/L) Value Rieover Valteiepvr

METHOD COMPOUND
EPA 601 EPA WP 483 CONC. 2

AND WP 781 CONC.3__

Methvlen C1loride .9.2

1 .1-Dtehlo)roeth~vlene ______ ____. _____

Trans-l.2-Dicbloroethylene S.4

Chloroform 41.,0

_ .2-Dichloroerhane 27.6

1 .1.1-Trichlorethane 14.3

Carbon Tetrachloride 20,0

_______ -oBromodichloromethane 7•_9

_______ I2-Dichlornnpon 8,

____ Trichloroetheng 22,2

______ Dibromochloromethango1.

_____ Bromoformh 9 .9

. -1 .I 2.2-Tetrachloroethane i0.0

TetrAchloroe thene _._2

ChIhlorobenzene 8.2

e. EPA 602 EPA - WP 879 CONC.1

_____ Benzene 7

"____ Toluene 4._,__' _"-_ _

_______ th lheniene ______ ____

6 P-Xvlene _91

M-Xvlenp 42 .6

O-Xvlenp 10.6

EPA 608 (ug/g)
Aro lor 1242 59.7

.. Aron lot 1760) 56.8

7 325
6



DAILY QUALITY CONTROL
RAS GC LAB

SPIXED

DATE-. VALUE IAnalyzed Z Analyzed~
(tic.L)~LL Y&luep~~ ______ er Value l~cvr

TEST CMON

EPA 601 EPA WP 483 CONC. 2

Methylene Chloride .7 _____ ____

sTan-i.2-Dichoroethlenei ~.4....

.2-Dic~hloroetharte ____?,______

1 .1 I1-Trichlorethane I I..4.-" ---------------...

Carhon Tetrachloride G D, f7 L________

Brotmodichlortnethang ~~_____

Dib ror-lochloremethane "-~o 27_________
Brcy-of orm 4__4_p,? _______

1.1.2.2-Tetracblornerhane 10.0_ ____

_______ Tetrahloroethene G ~i u_____ _____

Chlorobenzene _______

* EPA 602 EPA - WP 879 CONC.1

_______ Ethylbenzene 11.____

P-Xvlene 19.1___________

0-Xvlenp lo_____

-6 EPA 608 (ug/g)

* Arnclnr 1242 59.7___

Aroelr 1260 56.8__________

7326
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DAILY QUALITY CONTROL
RAS GC LAB

SPIKED
*DATE: VALUE Analyzed Z Analyzed

i?/L Valip pcoervValu Reove
jINSTRUMEN

_____ Mpthvlenp C~ra .

_______ I.1-Dichloroethylene 10____ ___0_

________ Trans-t .2-Dichlornehln _____.4_____

Chloroform - 0 t '

I .2-Dichloroethatne D , G 7
_______ .1.1-Trichlorethane _ _ _ _ _ _ _

________ Carbon Tetrachloride2., 23*
_______ Bromodichloromethane ri t Jo_____ ___

_____ _ 1 .2-Dichlaropropane8.

________ Trichlorgetbene * _ ___

________Dibromoch loromethang G,. ~

Bromoform J c__ _ _ _ _ _ _ _

______ 1 ..1 .2 .2-Tetrachloroethane 1.

* EPA 602 EPA - WP 879 CONC.1

* _ ___ _ ToXlene 4_____ ____1____

EPA 608(ug/&)

6 ______ Aroclor 1242 7_______________

______ A,-ocl1r 1260 56.8________

7327?
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VOA RESULTS

LAB # __ _ _ __ _ _ _ __ __ _ __ _ _ _ __ _ _ _

CLIENT NAME________ _____

SAMPLE ID_______________

EPA METHOD DATE: -/c rb/ EPA METHOD DATE:
601 ANALYST': "602 ANALYST:

INSTRUMENT INSTRUMENT:

COMPOUND CONCENTRATION COMPOUND CONCENTRATION
(ug/L) Cug/L)

Chlorornethanp 0J ezn
Broom/hn Toluene

Viny ChlrideEthyl benzene
4hoota. Chlorobenzene

Methlepchloide1 .4-Dichicrobenzene
TrichorofloromebaI 1.3-Dichlorobenzene
1.1-ichoretee1 .2-Dichlorobeizene

I .1DichcretaneP-Xylene
Tran-1.2DichoroeheneM-Xvlene
Chlorform -ly lenle

1 .2-Dichlorethane I
1 .1 .A-Trichlorethane

Carbon tetrachloride
Bromodich lormethane

1.2-ichorotroraneSURROGATE RECOVERIES:
J -1.-Dihonrep '601

Trichiloroethene Bromochioromethane ________

Dibroochlromehang2-Bromo-1-Chloropropane
1..-TihlrIhn 1.4-Dichlorobutane ________

2-(;lnroth~linvietha a,a ,.-Trifluorotoluene

C..-hlorobenzene
t .1-Dichlorobenzene

7 328
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VOA RESULTS

LAB # _ __ _ __ _ __ _ __ _ _

I,- ~CLIENT NAME______________

SAMPLE ID_______________

EPA METHOD EP METHOD DATE:
601 ANALYST: -(602 ANALYST:

INSTRUMENT INSTRUMENT:

COMPOUND CONCENTRATION COMPOUND CONCENTRATION
Cug/L) (ugiL)

Chloromethaie Benzene
VBromomethano Toluene

Vinyl Chloride Ethyl benzene
Chloroethane Ch lorobenzene
Methylene chloride 1.4-Dichlorobeizene
Trichloroflupromethanp 1 .1-Dichlgrobenzene
1 .1-Dichlorethene 1 .2-Dichlorobenzene
1 .1-Dichlorethane P-Xvlene
Trans-l .2-Di chloroethene M-Xvlene
Chloroform G-Xylem'e
I .2-Dichlorethane
1.1.1-Trichlorethape
Carbon tetrarhloride

* Bromodichlormethane
I .2-Dichloro~ro~ane SURROGATE RECOVERIES:
jrans-l .3-DichloronroDene 601
Trichloroethene 1 l Bromochloromethane ________

Dibromochlaromethane 2-Bromo-1-Chloropropane
I .1 .2-Trichlorethanp 1 ,4-Dicblorobutane
cisq-1 .1-Dichloronropee 602
2-Chloroathylvirvvl ether a,a,a,-Trifluorotoluene
Br cmofo rm

* 1 .1 .2.2-Tetrachlorethane
* ietrachlorethylene 6'y~

Chlorobenzene

.1-Dichloroberizene

.2-Dichlorobenzpne

.4-Dichlorobenzenp

r 2

r7*29 ;



VOA RESULTS

LAB # '47 yp.L
CLIENT NAME _____________

SAMPLE ID _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _

EPA METHOD DATE: Y/1)/.. EPA METHOD DATE:
601 ANALYST: W ~ 602 ANALYST:

INSTRUMENT INSTRUMENT:

COMPOUND CONCENTRATION COMPOUND CONCENTRATION

(ug/L) (ugiL)

Chloromethate Benz en~e
BromgMethane Toluene
Vinyl Chloride Ethyl benzerie
Chioraethane *Chloroberizene
Methylene chloride 1 .4-fichlorobentene
Trirhlorfluome"thane .3-Dihobezn
1 .1-Dichlorethene *1.2-Dicblorobenzene
1 .1-Dichlorethane P-X',en
Trans-l .2-Dichloroethene M-Xvlene
Chloroform 0-Ky lene
1 .2-Dichiorethane
1 .1 1-Trichlorethane L1
Carbon tetrachloride
Bromodichlgrmethane
1.2-Dichloroprorane SURROGATE RECOVERIES:
Trans-l .3-Dichloroprnneng 601
Trichloroethene Los Et-omochloromethane ________

Dibromocilloromethane 2-Bromo-1-Chloropropane
1 .1 .2-Trichlorethane 1 ,4-Dichlorobutane
cis-I.-1-Dichlorogronene 602
2-Chlornothylvinyl ether a,a,a,-Trifluorotoluene
Bromoform
1 .1.2 .2-Tetrachlorethane

Chlorobenzene
1 .1-Dichlorobenzene
1 .2-Dichlarobenzene
1 .4-Dichlorobenzene

7330

-. N . . . . . . . .

-' - .td. t.p. . .. . . .



O.

VOA RESULTS

LAB # ~S~-ILJ ________________

CLIENT NAME______________ ___________________

SAMPLE ID _________________ __________________ ____

EPA METHOD DATE: EPA METHOD DT:--)/?
601 ANALYST: 602 ANALYSTOf

INSTRUMENT: INSTRUMENtl

COMPOUND CONCENTRATION COMPOUND CONCENTRATION
Cug/L) CugiL)

Chloromethane Benzene J
Br om ome than Toluen
Vinyl ChlorideEtybezn
Chloroethano hoo
M ethylene chloride ,Dihobezn
Trichlornfluorompthnp .- iclrbez
I .1-Dichlorethene 2-ihobezn
1.1-Dichlnrethane PXl
Trans-1 .2-Dichlorgethene MXln
Chloroform O-Nxlen
I .2-Dichlorethane
1 .1.1-Trichlarethane
Carbon tetrachloride
Bromodi chlormethane
1 .2-Dicblnroronane SURROGATE RECOVERIES:
Trans-1 .1-Dichloronronon 601
Trichloroethenp Bromoch loromethane ________

Dibromochloromethane 2-Bromo-1-Chloropropane
1 .1 .2-Trichlorethane 1 ,4-Dichlorobutane
cis-1.1-Dichlgroorooene 602

% 2-Chloroethylvinvl ether a,a,a.-Trifluorotoluene
Bromoform

* 1 .1 .2 .2-Tetrachlorethans
Tetrachlorethvlenp
Chlorobenzn
1 .1-Dichlorobenzene
1 .2-Dichlorobenzpne
I .4-Diehlorobenzpne

"d

7 331
S%
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VOA RESULTS

LAB # (Z AJIL
CLIENT NAME______________ ___________________

SAMPLE ID_________________________________

EPA METHOD DATE: EPA METHOD DATE.

601 ANALYST: 602 ANALYST:'2f1
INSTRUMENT: INSTRUMENT%0L,

COMPOUND CONCENTRATION COMPOUND CONCENTRATION

(ugiL) (ug/L)

Chloromethane Benzpne -.-
Bromomethane Toluene3-1
Vinyl Chloride Erhvl benzenp 0.s7l

*Chloroethane Chlorobenzpne
4 Methylene chloride 1 .4-Dichlorobenzene

Trichloroflujoromerha 1 .1-Dichicrobenzene
I .1-Dichiorethene 1 .2-Dichlornbenzene
1.1-Dichlorethane 0.vln .77
Trans-1.2-Dichlo oethene M-ylj

-. Chloroform

Carbon tetrachloride
- Bromodichlormethane

1 .2-Diehlororonang SURROGATE RECOVERIES:
* irang-1 .3-Dichlornronene 601

Trichloroe-thenp Bromochloromethane ________

Dibromoch loromethane 2-Bromo-1-Cb loropropane
* 1 .1 :2-Trichlorgehane 1 ,4-Dichlorobutane

cis-l .3-Dichloronrongene 602
2-Chloroethylvinyl ether a,a,a.,-Trifluorotoluene

Sr omof orm
1 .1.2 .2-Tetrachlorpthane
Tet rachiorethy lene
Chlorobenzene
-3 -D ic hiorob enzene

1.2-Dichlorobenzane

.4-Dichlorobengene

7332
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- RADIAN

Jk.

VSURROGATE RCVRE

LAB#:.

SAMPLE ID:

DATE: 5/!LJ , /-q- /

INSTRLNENT:0

601/8010

BROMOCHLOROMEHANE: 9'/, '

2-BROMO- 1 CHzLROPRPANE:_________

602/8020

aoata.-TRIFLUOROTOLUENE: IOC~ 7//lcb-z 7

7 333



-, SURROGATE RECOVERIES

LAB dt: ) OSO7 ocDA

SAMPLE ID: 860CQ30)

DATE:___________

INSTRM-hENT: 1"

601/8010

BROMOCHLOROMETHANE: 11o7, ' 19 A,
2-BROMO- 1-CHLOROPROPANE:__________

602/8020

apa,a-TRIFLUOROTOLUENE:- qR~ 7o

7 334



RADIAN

-SURROGATE RECOVERIES

LAB: !50 0-a-

1 ,' 71S A M P L E I : & 1 ( -

INSTRUME~NT:

601/8010

BROM0CHLOROMETHANE: lO -g

2-BROMO- 1-CHLOROPROPANE:__________

602/8020

a, a,a-TRIFLUOROTOLUENE:

7 335



RADIAN
CORPORATION

SURROGATE RECOVERIES
A

LAB #: A w -05-,0.7.2 -. u

• ", SAMPLE ID: o eZ3,$

DATE: S-14- ,

INSTRUMENT: o /

.1

601/8010

BROMOCHLOROMETHANE: 9,5

2-BROMO-1-CELOROPROPANE:

602/8020

a,a,a-TRIFLUOROTOLUENE: /o 7

5/

7 336
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- a WI 1% .1* V S.

RADIAN

.- p.-SURROGATE 
RECOVERIES

LAB #I: 07 -o5

SAMPLE ID:

DATE: S I5

INSTRL'MT:

p' 601/8010
'

BROMOCHLOROMETHAE:

2-BROMO-1-CHLOROPROPANE:

602/8020

a,a,a-TRIFLUROOTOLUENE: F7

7 .
p,.

,.
pg

p.33

Ie
6



RADIAN

SURROGATE RECOVERIES

LAB#: 7 C

SMPLE ID

DATE: ~-~~ ~ /

INSTRUMENT: 6 /

601/8010

BROMOCHLOROMETHAE: L± 7-
2-BROMO-I-CHLOROPROPANE:

602/8020

a, a,a-TRIFLUOROTOLUENE_: _ _ _

I4

' 7338

4



RADIAN

I.. DUPLICATE ANALYSIS

EPA Method 601 0_,9'7.-O

Volatile Organics

COMPOUND RUN#l RUN#2 RPD RUN#l RUN#2 RPD

Chiorotnethane

Bromometbane

Vinyl chloride____

Chioroethane

Methylene chloride____

Trichiorofluoromethane

1 ,l-Dichloroethene

1 1-Dichloroethane

trans-I ,2-Dichloroetbene-

Chloroform

1 ,2-Dichloroethane

I .,1-Trichloroetbane

Carbon Tetrachoride 9 _____ .9.. i 1'8
Bromodichloroemethane

1 ,2-Dichloropropane ____ ____

TrichloroetFene _____ ___

p ibromochlo'romethane

1 31 ,2-Trichloroethane

cis-l .2-Dichloropropene

2-Cbioroethylvinyl ether

Bromoform

1 .1 2 ,2-Tetrachloreotbane

Tetrachioretbylene

4. Chlorobenzene

-' 1 32-Dichlorobenzene

1 ,4-Dichlorobenzenej
% -- ---

RPD- IE -R7 10 RPD- Relative Percent Difference

(R 1.R 2 )/27 3 9

.1 ~ ~ ~ ~ ~ ~ 4 ..". .. , - ,4. 4.., . . .



RADIAN
'.

DUPLICATE ANALYSIS

EPA METHOD 602

VOLATILE ORGANICS

SAMPLE# ,- 5" 3-o/

COMPOUND RUN#1 RUN# 2 RPD

Benzene

Toluene

Ethyl benzene

1,4-Dichlorobenzene

I ,3-Dichlorobenzene

1 ,2-Dichlorobenzene

O-Xylene
"-S. le -

M-Xylene
P-Xy len e ... __ ...... ._ I
Chlorobenzene

$D I. 1R-R I x100
(R i*R2 )/2

RPD= Relative Percent Difference

.4:

.

7 340
-S%
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RADIAN
SPIKE RECOVERY

EPA METHOD 601 ~ U~5Y OS

Volatile Organics PIGA± '4

COMPOUNDS SSRK' 4 ZR SSR SR SA Za

Chioromethane- - -- -

Bromomethane

Vinyl chloride

Ch loroethane

Methylene chloride ____- - ___- -

Trichiorofluoromethane

1,.ihore1n
1 ,1-Dichloroetbane

trana-1 ,2-Dichloroethene

Chloroform A/ /DI~___

1,2-Dichloroethane /CO 0 A/. ND s50 ___ T___
1,1,1-Trichioroethaie L~~ __

Carbon Tetrachloride - .. 1i
Bromodichloroemethane I__No_ jCDo t___

I ,2-Dicbloropropane j____
Trichioroethene - ____ ____

Dibromochioromethane '< ___6I____

1,1,2-Trichioroethane- I

2-Chioretbylvinyl ether- ___I

Bromoform -' 7,:~ C 'j3 ~ ___ ___

1,1,2 ,2-Tetrachloreotbaxe I I___I____

Tetrachiorethylene A NO/~,~f~, I-________
Chlorobenzene - ___ _______

I ,3-Dichlorobenzene

I ,2-Dichlorobenzene

1 ,4-Dichlorobenzene ____________

SSR -Spiked Sample Result

SR - Sample Result 7 341
SA w Spike Added
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RADIAN
CORPORATION0 ,

CHAIN OF CUSTODY RECORD
F6 oo 3',

Field Sample No.

Company Sampled /Address A/A FORC? A' Z ,,(" 7 //
Sample Point Description ./) TA 6
Stream Characteristics: 4,4
Temperature Flow pH
Visual Observations /Comments

Collector's Name ,FTF A ,I9TFAERIuI 5; Date /Time Sampled 5 11-,

Amount of Sample Collected /2 V4.1r S ;/2- ,-,, i /

* Sample Description SO//
Store at: C Ambient C 5*C 0 - 10*C >cther C

0 Caution- No more sample available 0 Return unused portion of sample - Discard unused portions

Other Instructions- Special Handling- Hazards ALa Y-_F1 H WA /9 CIAAtA/ 4/'O, A' i 4,E

. Hazardous sample (see below) C Non-hazardous sample

0 Toxic C3 Skin irritant 0 Flammable (FP< 40*C)

C Pyrophoric C Lachrymator 0 Shock sensitive

[] Acidic 0 Biological C Carcinogenic- suspect

C Caustic 0 Peroxide C Radioac*iue

C Other

Sample Allocation/Chai of Possession:
Organization Name &

Received By -(/- Date Received - -Time (

Transported By c) -W Lab Sample No.

Comments a'__ PA&_ _ _ _ 5____ AL__. "_ 13_
Inclusive Dates of Possession __ _

Organization ame _______-____,

Received By T' D-4-4___t Date Received !5 Timeg /
Transported By Lab Sample No.

Comments
Inclusive Dates of Possession

Organization Name
Received By Date Received Time
Transported By Lab Sample No.

Comments
Inclusive Dates of Possession

,I.

7 343

to6*t
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~RADIAN
• " cOMPOATION* R#DUANCHAIN OF CUSTODY RECORD

Field Sample No.

Company Sampled /Address -$ 1 tE7A PL4AT .t
Sample Point Description A9'A" A-A/, ,/) A A 4 -6 -- S,-1O

Stream Characteristics:
Temperature Flow pH
Visual Observations /Comments

Collector's Name I'7q d ' Date Time Sampled --

Amount of Sample Collected , ,IoJ &4r41 4'
Sample Description "/ 9Z
Store at: Q Ambient 56C [ - 100C jDther 4 e

J.04

0 Caution • No more sample available 03 Return unused portion of sample 0 Discard unused portions

Other Instructions . Special Handling- Hazards
O fL -2 tl ddrp0

o Hazardous sample (see below) 0 Non.hazardous sample

- Toxic 0 Skin irritant 0 Flammable (FP< 4
o Pyrophoric 0 Lachrymator 0 Shock sensitive
0 Acidic 0 Biological [ Carcinogenic -sus
0 Caustic C Peroxide 0 Radioactive
[] Other

Sample Allocation Chin of Possession:
Organization Name feA 5 s
Received By Q j7, Date Received "7 Time O'13
Transported By - Lab Sample No. ,'7 7 , O
Comments
Inclusive Dates of Possession

Organization Name
Received By Date Received Time
Transported By Lab Sample No.
Comments

Inclusive Dates of Possession

Organization Name
Received By Date Received Time -

Transported By Lab Sample No.

Comments
Inclusive Dates of Possession

04 7344' %



RADIAN ANALYTICAL SERVICES

QUALITY CONTROL DATA SUMMARY
Form 11I

CIlent ID P nf 14 Compiled
Workorder Z bQ 7OOMe Submitted

INITIAL AND CONTINUING CALIBRATION VERIFICATION
1

-Units

Run Init ial Cali ). • nti jinn rolihrat i¢ n

Parameter Date True Found IR True Found .S&. .Found1L I

0't0.

j co

PJ 5 2f-1/-1/o .- 50, 045 -,050 , --l -

:-.:-g-4 0 _, Q-r-4 .30 ,o,..o qO, ,3
5'-U- 00 LW Eta q:3 I~3____

Mg 12, 10 icc' I Ip _____

"'0 I jciLL. .fl~ ~ ___o, ,. K1,
w. I - _ 4 ,LL .. / _.__ __, _

,I J-. -.

c ICi ,, CO JLi i 7-

1. Control Limits for %R: ICPES
A _.._AAF

"" 7 345
",1 . . . . . . - .- ..- ," ". " , ,"" " . , ," ' - W '", 

' ' , ' "
"# - '



RADIAN ANALYTICAL SERVICES

QUALITY CONTROL DATA SUMMARY

Form III

Client ID 2bC n+ 4 Compiled
Workorder ____70_ Submitted

Matr Ix EP-OOC-

BLANKS

Un Its

Initial Continuing Calibration raion
Cairto Blank Value Blank Value

Parameter IDL Blank Value 1 21

000 ,00,3 _.___ __"

C,: , .0::Q .<' z. <.v2 __ _ _ _ po _ _

~~C ZG Cc I___ ___ ___ _

"- Cr, ,00,2 ( M02 1-, -002- 4,0oo
('Jr ~ ~ ~~ . LCC,05 •,

1. IOL = Instrument Detection Limit
* Indicates value Is less than 5X the IDL.

7 346



-w RADIAN ANALYTICAL SERVICES

QUALITY CONTROL DATA SUMMARY

Client ID Compiled -

Workorder (0701,d Submitted

Matrix P-Q TX

DUPLICATES

Type a
U 

Un its

jParameter_ Samle No. Control Limit Sample () Duol icate (D) RPD RPD Flao

b-02- , 0 ,t

~- z0 _ _ __ _ _ __ _ .d 002- NXZ __

Indicates vale iledon l

.:-,

1. RPD=Relative percent difference=CtS-OI/((S+D)12)]X100.
2. NC 1=Not calculable due to a value less than 5X the IDL.

N C = Not calculable due to a value less than the CRDL. (Contract Required Detection Limit)!
A =RPD out of control limit for matrix duplicate, which may indicate non-homnogeneity of

the sample.

.7 7347

IV



RADIAN ANALYTICAL SERVICES

QUALITY CONTROL DATA SUMMARY

~Form V I

CI lent I0 ___o4_4 Comp I Ied__-omild

Workorder _______ Submitted

Matr ix gp - ccf-
DUPLICATES

Type CI POA
U Un Its

Pameter Sample No. Control Limit Samgle (S) Ouglicate (D) RPD RPD Flaa 2 -

____ ___ d1 01 ~ e'.

_ _-3., - _2

I~ \___ I_ __ ,0____.___- _^__

4

Indicates value is less than 5X IDL. ( DL=instrurpent detection limit

1. RPD=Relative percent difference=l IS-D/((S+D )/2)JX100.
2. NC =Not calculable due to a value less than 5X the IDL.[ =Not calculable due to a value less than the CROL. (Contract Required Detection Limit)

=RPD out of control limit for matrix duplicate, which may indicate non-homogeneity of
the sample.

7 348
. fVA) .AJr&''.~. ~~-



RADIAN ANALYTICAL SERVICES

QUALITY CONTROL DATA SUMMARY

;llent ID p( - + Compliedq C - 3
Workorder _______t _ Submitted

Matrix !P ES-0_Lct

SPIKED SAMPLE RECOVERY

Spiking method __

I~) Units

Control Spiked
Sample Limit Sample Sample Spike

Parameter No. ofR Result (SSR) Result(SR) Added (SA) D.F. %R1  SR Flan 2

: P 2 -05 .z , _,__

Ho _ -25_ 1/,10_ _ ___ _

- , __, . ,50 : z. ,/ 1 0 -

4-. w/.,.S A ,U &O '7~ 7

. Indicates value Is less than 5X IDL. (IL=nstrument detection limit
0 %R - Percent Recovery = L(SSR - SR)/SAJ X 100
.a-For analytical spike: %R was within control limit only after sample dilution,which may

" Indicate matrix Interferences.
R=or matrix spike: %R was not within control limit, which may indicate matrix

interferences.
I O B-Sample result was greater than 4 times spike added concentration, therefore spike added
; [ concentration Is considered Insignificant. 3 9

,. ." " ."_" "_ .7'30' .



"?.. RADIAN ANALYTICAL SERVICES

QUALITY CONTROL DATA SUMMARY

"1lent ID Pir-/- aCompiled
'dorkorder _ r _ , Submitted

Matrix ____- ____

SPIKED SAMPLE RECOVERY

S p ik in g m e t h o d _ _ I ts_ _ U__ _ _

? Units

Control Spiked
Sample Limit Sample Sample Spike 1 2

P arameter No. ofR Result CSSR) Result(SR) Added (SA) D.F. SR %R Flac

OQ -7 U_ L _

J Indicates value Is less than 5X IDL. CIDL=Instrument detection limit
%R a Percent Recovery - LUSSR - SR)/SAJ X 100
a-For analytical spike: %R was withIn control limit only after sample dllutlonwhlch may

R~ormatrx spke: indicate matrix Interferences.
was not within control limit, which may Indicate matrix

Interferences.
B-Sample result was greater than 4 times spike added concentration, therefore spike added

concentration Is considered Insignificant. 7 35 0

V , V

A. P! -0 R.



RADIAN
COPOWEM?,

CHAIN OF CUSTODY RECORD

Field Sample No. S-

Company Sampled/IAddress A$ MIA PLIJ0f
Sample Point Description #MFA1A/f kL96 Ai A-A&± SZ-6 -SA-10

Stream Characteristics:/7 __

Temperature ________ _____Flow pH

Visual Observationsl/Comments

Collector's Name '/T7/1i Date/Time Sampled 7Ai7 /i
Amount of Sample Collected d26/1,5AJ ~l
Sample Description 94/
Store at: 0 Ambient 0 5*C 0 - 10*C 'w0ther4'"

O Caution - No more sample available 0 Return unused portion Of sample 0 Discard unused portions

Other Instructions -Special Handling -Hazards____ _____________________

0 Hazardous sample (see below) 0 Non-hazardous sample

O Toxic 0 Skin irritant 0 Flammabl 3 (FP<
0 Pyrophoric 0 Lachrymator 0 Shock sensitive
0 Acidic 0 Biological 0 Carcinogenic - sul
C Caustic 0 Peroxide 0 Radioactive
0 Other

.' Sample Aloain/hin of Possession:
Organization Name
Received By CW1AJ)(1 Date Received_______Time 3
Transported By Lab Sample No. t54,O~
Comments_______________________________________
Inclusive Dates of Possession________________ __ ______________

Organization Name_________________________________
Received By ___________________Date Received _______Time

Transported By Lab Sample No._______________________________

Comments _ _ _ _ _ _ _ _ _ _ _ _ _ ________ _ _ _ _ _ _ _ _ _ _ _ _ _ _

Inclusive Dates of Possession

Organization Name ___________________________________
Received By _____________ _____Date Received _ ______Time

* Transported By _______________Lab Sample No.

Comments__ _ _ _ _ _ _ _ _ _ _ _ _ _

Inclusive Dates of Possession ________________________________

7351



RADIAN ANALYTICAL SERVICES

QUALITY CONTROL DATA SUMMARY
Farmi I I

Clilent ID Pin___f_____ Comp i Ied______

Workorder __ -7_______Submitted

INITIAL AID CONTINUING CALIBRATION VERIFICATION

Un its

Run Initial Calib _ontin inn Calibration
Parameter Date True Found . True Found iR Found SR Found "R

-" rLo. __ __ __ --

I.I

nb 1,o 9. D60 92-____

CCAs-f Z), 0 0 1Q 07 CF 0 RC

* Ct 200 , / __ ____ /

i. Control Limits for %R: ICPES
AA F

7 352
J.. .



RADIAN ANALYTICAL SERVICES

QUALITY CONTROL DATA SUMMARY
' Z Form III

Client ID FICfl '- Compiled ________- __

' Workorwar FOO Submitted

Matrix _ '_ __ _

BLANWS
Units ,

injta. Continuina Cal ibration Preparation
Cairto Blank Value Blank Value I

Parameter IDL Blank Value 1 2 3 21.

.. oo 003O _,__ __ __ __.__ 4oV3___
0, C03 cpz .p

MR _____I I_____C

,002 < ,0-2 COv Iooz

1. IDL = Instrument Detection Limit
Indicates value is less than 5X the IDL.

I 7 353



RADIAN ANALYTICAL SERVICES
QUALITY CONTROL DATA SUMMARY

Clitent 10 + _Compiled

Workorder ____ ____Submitted

Matrix ______- _

DUPLICATES

[ Type Do ct D ____

Un its

Parameter SmeleN. Control Limit Smele (S) -Duplicate (D) RP RPD 2

05 oZ zoo c o3 mc,

__PhL5 ,

Indicates value is less than 5X IDL. (IL=±nstrurrent detection limit
. RP=Relative percent dfference=IS-_l/((S+D)12)_X100.

S 2. NC 1=Not calculable due to a value less than 5X the IDL.
NC1=Not calculable due to a value less than the CRDL. (Contract Required Detection Limit)

. =RPD out of control limit for matrix duplicate, which may indicate non-homogeneity of
~the sample.

7 354

_IV
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RADIAN ANALYTICAL SERVICES

QUALITY CONTROL DATA SUMMARY
Form V

Client 1D 26 L 'L 4 Compiled

Workorder Fi2-705'O ( Submitted

Matr ix 6ftC-

DUPLICATES

rype

Units

Parameltr Samlle No. Control Limit Sample (S) DuDI icate (D) RPD1 R F 2

____-__2_,_o__7 _ _________ /E ED.Ldg...
-0 ,,csO - _ _01

Z_ .0, Z z, /6:, _____

*lIndicates value is less than 5X IDL. C IDL=instrurr-ent detection limit
1. RPD-Relative percent difference=[IS-D/((S+D)/2)]XlOO.
2. NC =Not calculable due to a value less than 5X the IDL.

NC =Not calculable due to a value less than the CRDL. (Contract Required Detection Limit)
A =RPD out of control limit for matrix duplicate, which may indicate non-homogeneity of

the sample.

7 3556



RADIAN ANALYTICAL SERVICES

QUALITY CONTROL DATA SUMMARY

For
.ilent ID . /CknF L_ Compiled

Workorder ' 7Lo (ZC Submitted
Matr ix 'CR 3c/TZ

SPIKED SAMPLE RECOVERY

Spiking method UnLts

Control Spiked

Sample Limit Sample Sample Spike
Parameter No. ofR Result (SSR) Result(SR) Added (SA) D-F. TR %R Flac 2

-c 5 Z'oo& .-7D =

P b r7_5s+ CC ' , o 50
-05 2±7

Ho .2- 1.10,, ~~~ ~ 4 - C07 ,o-_ .

'-77

Indicates value Is less than 5X IOL. ( DLlInstrument detection limit
*%R = Percent Recovery = L(SSR - SR)lSAJ X 100
a=For analytical spike: %R was within control limit only after sample dilution,which may

Indicate matrix Interferences.
R=For matrix spike: %R was not within control limit, which may indicate matrix

I nterferences.
B=Sample result was greater than 4 times spike added concentration, therefore spike added
concentration Is considered insignificant. 7 356
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RADIAN ANALYTICAL SERVICES

QUALITY CONTROL DATA SUMMARY

Form V
: Iient ID Ii1 +Compiled
K- iorkorder ____ ______Submitted ________

Matrix ______ __

SPIKED SAMPLE RECOVERY

Spiking method (~~.,t
U n Its

Control Spiked

~ar~eer Sample Limit Sample Sample Spike1 R J 1
_____ -f~* Resu-lt-(SSR) RsJt(SRL Ade e SJ DF % RFa

Z'L Cc~ __ _~Cc

-~~~~ __________ M____ c, 2-,: 100_

Indicates value Is less than 5X IDL. (IDL=instrument detection limit
* .%R =Percent Recovery =L(SSR - SR)/SAJ X 100

a=For analytical spike: %R was within control limit only after sample dilution,whlch may
Indicate matrix Interferences.

R=For matrix spike: %R was not within control limit, which may Indicate miatrix
inter ferences.

~. B=Sample result was greater than 4 times spike added concentration, therefore spike added
* concentration Is considered Insignificant. 1 5

7- 55
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RADIAN
CORPOATION

CHAIN OF CUSTODY RECORD

Field Sample No. ,,,, ?--I5/

Company Sampled /Address A&/A FIRC PAIT

Sample Point Description MAOf A-[W A/lOt 2( A-A"- 5A6 -,4 SA-10

Stream Characteristics:
Temperature Flow pH
Visual Observations I Comments

Collector's Name .4TEi 9 /z!ATjZZ Date/Time Sampled "- 7-/2 L2A

Amount of Sample Collected // 14'OJ TAA _

Sample Description '6/-

Store at: 0 Ambient 50C 0I - 100C 00ther 4'C

W. r 0 Caution - No more sample available 0 Return unused portion of sample C Discard unused portions

,*. Other Instructions -Special Handling Hazards

0. Hazardous sample (see below) 0 Non-hazardous sample

0 Toxic El Skin irritant 0 Flammable (FP< 400 C)

0 Pyrophoric 0 Lachrymator 0 Shock sensitive
0w 0 Acidic [ Biological 0 Carcinogenic -suspect

0 Caustic 0 Peroxide 0 Radioactive
0 Other

Sample Allocation/Chlin of Possession:

Organization Name M
Received By -A Date Received 7 Time (;i 3&'
Transported By Lab Sample No. C &
Comments
Inclusive Dates of Possession

A Organization Name
Received By Date Received Time
Transported By Lab Sample No.

Comments

Inclusive Dates of Possession

Organization Name
-. Received By Date Received Time
. .., Transported By Lab Sample No.

S Comments
All Inclusive Dates of Possession

4 7 358
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> -7 C)

Grass Alpha/Gross Beta
Analysis

Sample I.D. -------------- SB-6-D SPIKE, 10 uL AM-241 +)41 mL SR-90

Contract Name ------------- RAS-AIRFORCE, 8-19-86

Sample Size --------------- 0.102 (S) L or g
Areal Density:

Tare Weight:
filter/planchet ------- 7.1775

filter/planchet+sample 7.2791

sample weight --------- 101.58 (P) mg
Original, Solid or Liquid:

for solid:1, for liq:2-- 1.00 ?)
Areal Density
P/10.18(s) or P/19.63(0) 9.98 (A) ag/cm2I

Sample Count Time:
in Hours ----------------- 1.67 T)

Background Count Time:
in Hours ---------------- 10.00 (TB)

Self Absorption Factor: Self Absorption Factor
Alpha Count ------------- 0.25 (WA) Beta Counts ---------- 0.59 (WB)

Instrument Constant Instrument Constant
Alpha ------------------- 0.02 (KA) Beta ----------------- 0.02 (KB)

Total Counts: Total Counts:
Alpha ------------------- 173.00 (CA) Beta ----------------- 663 (CB)

Background Counts: Background Counts:
Alpha ------------------- 57.00 (BA) Beta ---------------- 544.00 (BB)

Calculated Net Rate: Calculated Net Rate:
Alpha (pCi/g) ----------- 87.88 (DA) Beta (pCi/g) -------- 113.56 (DB)

Deviation: Deviation:
Alpha (pCilg) ------------ 10.52 Beta (pCi/g) -------- 7.03

Quantification Limit: Quantification Limit:
Alpha (pCi/g) ----------- 15.04 Beta (pCi/g) -------- 12.69

Final Results:
Alpha (pCi/g) ----------- 87.88 ( 10.5 Beta (pCi/g) -------- 113.56 ( 7.0

,- . 2_, ,,. -
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RADIAN - -
C 0 aI PD I Ia i N

.+

Gross Alpha/Gross Beta
Analysis

Sample I.D.-- ---- MIXED STD - lOuL AM-241 -40.5 SR-90

Contract Name -------- RAS-AIRFORCE, 8-18-86

Sample Size--- ---- 1.000 (S) L or g
Areal Densi-y:

Tare Weight:
filter/planchet----- 7.2770

filter/planchet+sample 7.2767

sample weight -0.33 (P) mg
Original, Solid oz Liquid:

for solid:1, for liq:2- 2.00 (?)
Areal Density

P/10.18(s) or P/19.63(l) -0.02 (A) mg/cm2
Sample Count Time:

in Hours ----------- 1.67 (T)
Background Count Time:

in Hours 10.00 (TB)
Self Absorption Factor: Self Absorption Factor
Alpha Count u n t----- 0.86 (WA) Beta Counts ---------- 0.91 (WB)

Instrument Constant Instrument Constant
Alpha- 0.02 (KA) Beta ----------------- 0.02 (KB)

Total Counts: Total Counts:
Alpha- 117.00 (CA) Beta ----------------- 644 (CB)

Background Counts: Background Counts:
Alpha ------------- 57.00 (BA) Beta ---------------- 544.00 (BB)

Calculated Net Rate: Calculated Net Rate:

Alpha (pCi/L) ------------ 1.69 (DA) Beta (pCi/L) --------- 7.22 (DB)
Deviation: Deviation:

Alpha (pCi/L) ------------ 0.27 Beta (pCi/L) --------- 0.46
Quantification Limit: Quantification Limit:

Alpha (pCi/L) ------------ 0.44 Beta (pCi/L) --------- 0.83

Final Results:
Alpha (pCi/L) ------------ 1.69 C 0.3 ) Beta (pCi/L) --------- 7.22 C 0.5 )

7 360
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RADIAN7
.@m.@UAYION

Gross Alpha/Gross Beta
Analysis

---------------- -- ------------- ------

Sample I.D.----------Q.5M SR-90

Contract Name---------- AS-AIR.ORCE.8-18-86

Sample Size- - -- 1.000 CS) L or g
Areal Density:
Tare Weight:
filter/planchet---- 7.2007

filter/planchet+sample 7.2003

sample weight------- -0.35 MP mg
Original, Solid or Liquid:

for solid:1, for liq:2- 2.00 CM
Areal Density

P/10.18(s) or P/19.63(l) -0.02 CA) mg/cm2
Sample Count Time:

in Hours--- --- 1.67 CT)
Background Count Time:

in Hours-----------io0.oO (TB)
Self Absorption Factor: Self Absorption Factor
Alpha Count--------- 0.86 CWA) Beta Counts----------- 0.91 (WB)Instrument Constant Instrument Constant

Apa-- ------ 0.02 (KA) Beta --------------- 0.02 (KB)
Total Counts: Total Counts:

Alpha --- -- --- ------ 7.00 (CA) Beta ------------------- 590 (CB)
Background Counts: Bcgon ons

Alpa----------- 5700 BA)Beta ----------------- 544.00 (BB)Calculated Net Rate: Calculated Net Rate:
Alpha CpCi/L) -------------- 0.04 (DA) Beta (pCi/L) ---------- 6.52 (DB)

Deviation: Deviation:
Alpha CpCi/L) ------------- 0.16 Beta (pCi/L) ---------- 0.44
Qantification Limit: Quantification Limit:

Alh piL ----- 0.44 Beta (pCi/L) -------- -'0.83

Fnal Results: Note - Calculated Rate is below Detection Limit
Alpha CpCi/L) ------ C 0.4 )Beta CpCi/L)----------6.52 C0.4

7 361
111KIrU f I -



RADIAN ,-? 5

Gross Alpha/Gross Beta
Analysis

Sample I.D.--- ------- lOuL AM-241 STD

Contract Name ----- RAS-AIRFORCE, 8-18-86

Sample Size --- - 1.000 (S) L or g
Areal Density:

Tare Weight:
filter/planchet---- 7.2126

filter/planchet+sample 7.2121

.-Aample weight------ -0.46 (P) mg
Original, Solid or Liquid:

for solid:1. for liq:2-- 2.00 ?)
Areal Density

P/10.18(s) or P/19.63(l) -0.02 (A) mg/cm2
Sample Count Time:

in Hours ----- 1.67 (T)
Background Count Time:

in Hours -------- 10.00 (TB)
Self Absorption Factor: Self Absorption Factor

Alpha Count ------------- 0.86 (WA) Beta Counts ---------- 0.91 (WB)
Instrument Constant Instrument Constant

Alpha-------------- 0.02 (KA) Beta ------------ 0.02 (KB)
Total Counts: Total Counts:
Alpha ---------------- 148.00 (CA) Beta ----------------- 133 (CB)

* Background Counts: Background Counts:
Alpha- ------------ 57.00 (BA) Beta ------------- 544.00 (BB)

Calculated Net Rate: Calculated Net Rate:
Alpha (pCi/L) ------------ 2.18 (DA) Beta (pCi/L) -------- 0.55 (DB)

Deviation: Deviation:
Alpha (pCi/L) ------------ 0.29 Beta (pCi/L) --------- 0.25

Quantification Limit: Quantification Limit:
Alpha (pCi/L) ------------ 0.44 Beta (pCi/L) --------- 0.83

Final Results:
Alpha (pCi/L) ------------ 2.18 ( 0.3 ) Beta (pCi/L)- ------ 0.55 ( 0.3 )

7 362
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RADIAN
CORPRATION

CHAIN OF CUSTODY RECORD

Field Sample No. 7g42,'% .''

Company Sampled/Address ," "," 7"'
Sample Point Description A l'F A/,F'  

- --/'

Stream Characteristics:/ .

Temperature / Flow pH
Visual Observations/Comments

Collector's Name, i 7f 1 4 Date/Time Sampled 71- 3'Ll1
Amount of Sample Collected 3 oL14 S 6Au TR

Sample Description 5(!1/1
Store at: - Ambient r 50C 0 - 10°C ;EfOther "(

o Caution . No more sample available 0 Return unused portion of sample C Discard unused portions

Other Instructions . Special Handling. Hazards

o Hazardous sample (see below) 0 Non-hazardous sample

. Toxic [] Skin irritant 0 Flammable (FP< 40*C)
o Pyrophoric 0l Lachrymator 0 Shock sensitive
"] Acidic C Biological [ Carcinogenic -suspect
" Caustic C Peroxide 0l Radioactive

Sample Allocation/Chain of Possession:

Organization Name
Received By Date Received Time
rransported By Lab Sample No. V" -1 - S

Comments
Inclusive Dates of Possession

Organization Name
Received By Date Received Time
Transported By Lab Sample No.
Comments
Inclusive Dates of Possession

Organization Name
Received By Date Received Time
Transported By Lab Sample No.
Comments
Inclusive Dates of Possession

7 367
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RADIAN 

Gross Alpha/Gross Beta
Analysis

Sample I.D - -------- lOuL AM-241 STD

Contract Name -------------RAS-AIRFORCE, 8-18-86

Sample Size ---------------- 1.000 (S) L or g
Areal Density:.1

Tare Weight:
filter/planchet ------- 7.2126

filter/planchet+sample 7.2121

sample weight-------- --0.46 (P) mg
Original. Solid or Liquid:

for solid:l, for liq:2-- 2.00 C?)
Areal Density

P/10.18(s) or P/19.63(l) -0.02 (A) mg/cm2
Sample Count Time:

in Hours ------------- 1.67 (T)
Background Count Time:

in Hours ------------- 10.00 (TB)
Self Absorption Factor: Self Absorption Factor
Alpha Count -------------- 0.86 (WA) Beta Counts ---------- 0.91 (WB)

Instrument Constant Instrument Constant
, Alpha------------------ 0.02 (KA) Beta ----------------- 0.02 (KB)

Total Counts: Total Counts:
Alpha ------------------- 148.00 (CA) Beta ----------------- 133 (CB)

Background Counts: Background Counts:
Alpha ------------------ 57.00 (BA) Beta---------------- 544.00 (BB)

Calculated Net Rate: Calculated Net Rate:
Alpha (pCi/L) ------------ 2.18 (DA) Beta (pCi/L) --------- 0.55 (DB)

Deviation: Deviation:
Alpha (pCi/L) ------------ 0.29 Beta (pCi/L) --------- 0.25

*Quantification Limit: Quantification Limit:
Alpha (pCi/L) -------------. 44 Beta (pCi/L) --------- 0.83

Final Results:
Alpha (pCi/L) ------------ 2.18 C 0.3 ) Beta (pCi/L) ------- 0.55 C 0.3

77 2



RADEAMd
COMPONA ION

Gross Alpha/Gross Beta
Analysis

Sample I.D. --------------- 0.5L SR-90

Contract Name ------------- RAS-AIRFORCE,8-18-86

Sample Size------------ 1.000 (S) L or g
Areal Density:

Tare Weight:
filter/planchet ------- 7.2007

filter/planchet+sample 7.2003

sample weight ---------- 0.35 (P) mg
Original. Solid or Liquid:
for solid:l, for liq:2- 2.00 ?)

Areal Density
*., P/10.18(s) or P/19.63(l) -0.02 (A) mg/cm2

Sample Count Time:
in Hours ---------------- 1.67 (T)

Background Count Time:
* in Hours ---------------- 10.00 (TB)

Self Absorption Factor: Self Absorption Factor
Alpha Count--------- 0.86 (WA) Beta Counts ---------- 0.91 (WB)

Instrument Constant Instrument Constant
Alpha ------------------ 0.02 (KA) Beta ----------------- 0.02 (KB)

Total Counts: Total Counts:
Alpha ------------------ 7.00 (CA) Beta --------------- 590 (CB)

*Background Counts: Background Counts:
Alpha ------------------- 57.00 (BA) Beta ---------------- 544.00 (BB)

Calculated Net Rate: Calculated Net Rate:
Alpha (pCi/L) ----------- 0.04 (DA) Beta (pCi/L) --------- 6.52 (DB)

Deviation: Deviation:
Alpha (pCi/L)---------- 0.16 Beta (pCi/L) 0.44

Quantification Limit: Quantification Limit:

Alpha (pCi/L) ------------ 0.44 Beta (pCi/L) ---------- 0.83

Final Results: Note - Calculated Rate is below Detection Limit
a Alpha (pCi/L) ----------- < 0.4 ) Beta (pCi/L) --------- 6.52 C 0.4 )
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RADIAN
CON IP OR AT ION

Gross Alpha/Gross Beta
Analysis

Sample I.D -------- MIXED STD - 10uL AM-241 + 0.5 mL SR-90

Contract Name -------------RAS-AIRFORCE,8-18-86

Sample Size------------ 1.000 (S) L or g
Areal Density:

Tare Weight:
filter/planchet ------- 7.2770

filter/planchet+sample 7.2767

sample weight --------- 0.33 (P) mg
* . , Original, Solid or Liquid:

for solid:1, for liq:2-- 2.00 (?)
Areal Density

P/10.18(s) or P/19.63(l) -0.02 (A) mg/cm2
Sample Count Time:

in Hours ----------------- 1.67 (T)
Background Count Time:

in Hours -------- 10.00 (TB)
Self Absorption Factor: Self Absorption Factor
Alpha Count------------ 0.86 (WA) Beta Counts ---------- 0.91 (WB)

Instrument Constant Instrument Constant
Alpha --------------- 0.02 (KA) Beta ----------------- 0.02 (KB)

Total Counts: Total Counts:
Alpha ------ 117.00 (CA) Beta ---------------- 644 (CB)

Background Counts: Background Counts:
Alpha -------------- 57.00 (BA) Beta --------------- 544.00 (BB)

Calculated Net Rate: Calculated Net Rate:
Alpha (pCi/L) ------------ 1.69 (DA) Beta (pCi/L) --------- 7.22 (DB)

Deviation: Deviation:
Alpha (pCi/L) ------------ 0.27 Beta (pCi/L) --------- 0.46

Quantification Limit: Quantification Limit:
Alpha (pCi/L) ------------ 0.44 Beta (pCi/L- - 0.83

Final Results:
Alpha (pCi/L)----------- 1.69 C0.3 Beta CpCi/L)-------- 7.22 C0.5
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Gross Alpha/Gross Beta
Analysis

Sample I.D.---------------- SB-6-D SPIKE, 10 uL AM-241 +.-1mL SR-90

Contract Nam--------------RAS-AIRFORCE, 8-19-86

Sample Size -----------------0.102 (S) L or g
* Areal Density:

Tare Weight:
filter/planchet --------7.1775

filter/planchet+sample 7.2791

sample weight ----------101.58 (P) mg
Original, Solid or Liquid:

for solid:1, for liq:2 1.00 M?
Areal Density

P110.18(s) or P/19.63(l) 9.98 (A) mg/cm2
Sample Count Time:
in Hours ------------------- 1.67 (T

Background Count Time:
in Hours ------------------ 10.00 (TB)

Self Absorption Factor: Self Absorption Factor
Alpha Count --------------- 0.25 (WA) Beta Counts ----------- 0.59 (WB)

Instrument Constant Instrument Constant
Alpha ---------------------- 0.02 (KA) Beta--------------------0.02 (KB)

Total Counts: Total Counts:
Alpha ---------------------173.00 (CA) Beta ------------------- 663 (CB)

Background Counts: Background Counts:
Alpha----------------------57.00 (BA) Beta-------------------544.00 (BB)

Calculated Net Rate: Calculated Net Rate:
Alpha (pCi/g) -------------87.88 [DA) Beta (pCi/g) ----------113.56 (DO)

Deviation: Deviation:
Alpha (pCilg) ------------ 10.52 Beta (pCilg) ----------- 7.03

Quantification Limit: Quantification Limit:
*Alpha (pCi/g) ------------- 15.04 Beta (pCi/g) ---------- 12.69

Final Results:
Alpha (pCi/g) ------------- 87.88 (10.5 )Beta (pCi/g) ----------113.56 (7.0

~~7 i 7-Z
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RADIANCORPORATION

CHAIN OF CUSTODY RECORD 419

Field Sample No. 1606 C4.

Company SampledIAddress 4!.r PdA ',4 PI4,7 '
Sample Point Description RL,4 ,W

Stream Characteristics: //f
Temperature Flow pH
Visual Observations /Comments

Collector's Name &,T'FA A 4), DA -f-iU" Date/Time Sampled ,/i/- ,4/z i
Amount of Sample Collected 6' ,,,FA, ,'A S
Sample Description _5 / 4
Store at: 0 Ambient C1 50C - - 100C );her 440 C

.Caution -No more sample available 0 Return unused portion of sample 0 Discard unused portions

Other Instructions- Special Handling- Hazards

0] Hazardous sample (see below) 0 Non-hazardous sample

0 Toxic 0 Skin irritant 0 Flammable (FP< 400C)
[ Pyrophoric 0 Lachrymator C Shock sensitive
0 Acidic C Biological 0 Carcinogenic -suspect

C Caustic 0 Peroxide 0 Radioactive
0 Other

Sample Allocation /Chain of Possession:
Organization Name

Transported By Lab Sample No.
Comments

Inclusive Dates of Possession

Organization Name
Received By Date Received Time

Transported By Lab Sample No.
Comments
Inclusive Dates of Possession

Organization Name
Received By ________________Date Received _ _____Time_____

Transported By _______________Lab Sample No. __________________
Comments

Inclusive Dates of Possession_________________________________
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RADIAN ANALYTICAL SERVICES

QUALITY CONTROL DATA SUMMARY

Form 11

Client ID PL.r-9v___ y Compiled /- -

Workorder X4 -00 -t'5P Submitted

INITIAL AND CONTINUING CALIBRATION VERIFICATION 1

Un its ezg

Run Initial Cal b. ontinuini CalbrationParameter Date True Found %R True Found %R Found SR Found I$

.,

* .........bf 004< .404" /0 0.L~.4. 44__ o.L I' JO0/.~

Q....0... ILL& 9410a. 1010.. /0 /5 JOP 0 0?.14 le ;9 713 /0 __

p.d

0, 1. Control Limits for ','R: ICPES

SAA F A l4

7



RADIAN ANALYTICAL SERVICES

QUALITY CONTROL DATA SUMMARY
Form II I

Client ID #PZAM.'7- 4 Compiled 9-/-o -A
Workorder f/ - 95 Submitted

Matrix

BLAWNS

Units

Initial Continuing Calibration Preoarat ion
CaIlibra.tion Blank Value Blank Value

Parameter IDL Blank Value 12 3 1 2

Pr P. 0A3 _ o, ._f, _ _ _Ogge_ /0_

Pb 1000 -e____ _._0_10_P01_k_

"5 - i or
- # o1 OA 6

2lB _

0.00 ___ ____ __ 0,00 0.0/4_ __ _ __ _ __ _

8____ P0OA 00/_ ___

p p

._ _ _0 < 10 5 -_ I _ _ _ _ _ _40 00_f

1. IOL - Instrument Detection Limit
* Indicates value Is less than 5X the IDL.

* 7 378
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RADIAN ANALYTICAL SERVICES

QUALITY CONTROL DATA SUMMARY

FormV
Cli ent ID P_A_ -_/_ Compiled

Workorder fIb - e"-d- Submitted
Matr ix 'r

SPIKED SAMPLE RECOVERY

Sp ik Ing method _______

Units

Control Sp iked

Sample Limit Sample Sample Spike
Parameter N ofR Result (S$R) Result(SR) Added (SA) D.F. %R1  %R Flao

"I

Al.

-0, Indicates value s less than 5X( ,DL. ( DL=lnstrument detection limit)

1. %R___ =____ Percent_ Recver =_SR___)SJ 0

2. a=For analytical spike: %R was within control limit only after sample dilutlon,which may

Indicate matrix Interferences.
R=For matrix spike: %R was not within control limit, which may Indicate matrix

inter ferences.
B-Sample result was greater than 4 times spike added ioncintration, therefore spike added
concentration is considered Insignificant. 9
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RADIAN ANALYTICAL SERVICES

QUALITY CONTROL DATA SUMMARY

FormV
C I lent ID PFIAVrd Compiled -/0 -e2

Workorder X/o -Of -05- Submitted

Matrix a

SPIKED SAMPLE RECOVERY

Spiking method gz pdtl r

Un its Ipp/O

Control Spiked
Sample Limit Sample Sample SpikeParameter- No. of SR Result (SSR) Result(SR) Added (SA) DF. %RI  %R Flaa

,rL01. O __?_ ___-q 6.5f <0.3 . y

P . -V 95-125 01 76 000f 0. to__

Se 0,1ok 04 $-jw-f V.4 le____ OP.___

184 5*,- 0, Arz o.Pm 9o,1 .00 . #/>]
ACd.PL Is -'ZS a... 0q <-$e..0

-. -
4457 S -J25 10. 0. 616.' /,Poo_____

V.... ..

" *Indicates value is less than 5X I0L. ( DL=Instrument detection limit)
1 . %R = Percent Recovery = L(SSR - SR)/SAJ X 100
2. a=For analytical spike: %R was within control limit only after sample dilution,which may

Indicate matrix Interferences.
R=For matrix spike: %R was not within control limit, which may Indicate matrix

inter ferences.
B-Sample result was greater than 4 times spike added concentration, therefore spike addedt concentration Is considered insignificant. 7 3890
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RADIAN ANALYTICAL SERVICES

QUALITY CONTROL DATA SUMMARY

Form VI1

Client ID pz, f4/ Compiled 9- /0-F
Workorder g,*-OS7 Submitted

Matrix

DUPLICATES
Type az 6

Units 4g"

Pa1rmt~r. SmpleNo. Control Limit -- aa- S DDLrae() RD

Pb - ,

Indicates value is less than 5X IDL. (IDL=instrurrant detection limit
1. RPD=Relative percent difference=[IS-Dl/((S+D)/2)IX100.
2. W I=Nt calculable due to a value less than 5X the IDL..NC =Not calculable due to a value less than the CRDL. (Contract Required Detection Limit)

^A =RPO out of control limit for matrix dupl icate, which may Indicate non-homogenelty of

the samplIe.
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RADIAN ANALYTICAL SERVICES

QUALITY CONTROL DATA SUMMARY
Form V I

CI lent ID PcAV ', Compiled -le
Workorder ?b -0 f -0 "8 Submitted

Matrix

DUPLICATES
Type a

Units 'I d

Parameter Sample No. Control Limit Samle (S) Dup licate (D) RPD 1  IRPDFlaa

-'6 - _ _ _.__ _ _ _ _ _ _ <4. ' t -3 A J C, , e .*Pb os I-o5 _,_____,______&

Se03-1-05 _0_aS______ /0_

A__,._-'__-_ _. ,_ 6 ./ 66 o/ 9 ,,____/
_____. ________ . 9'/ 6.95 __.__

04e___ o-00__9 Ai C

Indicates value is less than 5X IL. (lDL instrument detection limit, RPD=Relative percent difference[IS-D./((S+D)/2)X,.
* 2. NC 1=Not calculable due to a value less than 5X the IDL.
oo

NCe=Not calculable due to a value less than the CRDL. (Contract Required Detection Limit)A RPD out o' control limit for matrix dupl Icate, which may indcate non-homogeneity of
the sample.
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